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Here’s the cable that beats heat, 
moisture and ozone—KEYSTONE BUTYL 


Ready for splicing, this Keystone butyl-insu- 
lated cable will soon be fighting the three most 
common saboteurs of electrical cable. 


HEAT. Conductor temperatures of up to 90C 
don’t faze Okonite Keystone butyl-insulated 
cables. This means (a) given conductor sizes can 
carry heavier loads, (b) given loads can be car- 
ried on smaller cables, (c) cables can work in 
such hot surroundings as boiler rooms and 
crowded ducts without fear of failure. 


MOISTURE. Keystone butyl-insulated cables 
leave industry standards far behind . . . retain 
stable electrical and physical characteristics in 
the wettest installations. Here’s clear proof that 
these cables may be used with confidence even 
for direct burial in damp locations. 


OZONE AND CORONA CUTTING. Key- 
stone butyl-insulated cables withstand a longer 
test period and sharper bends than required by 
the industry for ozone-resistant eompounds. In 
actual operation, these cables have met even 
higher requirements for superior stability and 
long life—Okonite’s own standards. 


Write for the Keystone butyl story—complete. 
Over 12 years of field service and tests, with 
charts and graphs of test results . . . plus 36 
pages of technical data to aid in specifying and 
installing the right cable for the job. . . have 
gone into Okonite Bulletin EG-463. Write The 
Okonite Company, Passaic, N. J. 
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where there’s electrical power... there’s OKONITE CABLE 
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Can a primary 
power fuse “see” 





line-to-ground 
secondary 
faults? 
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_- available for forced-air-cooled transformers. ) 
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POWER TRANSFORMERS 


TABLE 3 Minimum Ampere Ratings for the Primary Fusing of Three-Phase or Banks of Three Single-Phase 


Self-Cooled or Water-Cooled Power Transformers 
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*Use two fuse units in porollel, eoch having on ompere roting holf 








Here’s an up-to-date answer: 


The answer is a qualified “yes’’ and The key to these recommendations against overload current. The curves 
depends on selection of the proper lies in the precise significance of the will show that in most applications 
fuse in the proper ampere rating and term “minimum” in contrast with the fuse ratings given in the Mini- 
speed the customary “‘cover-all’’ use of the mum Ampere Rating Recommenda- 
word. These recommendations have tion tables will have adequate short- 
been pared down by tailoring them time emergency overload capability, 
to include provisions only for trans- even though allowances were not 

and short-time daily overloads made for such overloads in the Rec- 

» magnitudes set forth by ASA ommendation tables. By using this 
special information—new to power 


Let’s examine fuse selection 
now, for want of a better approach, 
the protection engineer has had to 


ratios 
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hen one transformer lower order than would otherwise 
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termine what degree of short-time ing SMD Fuse Units,” to S&C 
mergency overload an SMD fuse ELECTRIC COMPANY, 4427 

can sustain, S&C has developed a Ravenswood Ave., Chicago 40, Il. 

family of “Short-Time Emergency In Canada: S&C Electric Canada, 

SeECc- Overload Capability Curves.” These Ltd., 8 Vansco Road, Toronto 14, 


nd. curves plot overload time in hours Ontario. 
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> protection engineer to Write for Data Bulletin 262, ““Select- 





The ampere ratings listed in the table (left) 
will carry continuous loads within the name- 
plate rating of the transformer, or short-time 
daily overloads as set forth below 


Daily Overloads to Give Normal 
Life Expectancy 
Abstract from ASA Publicotion, “Guide for Loading Oil- 


mmersed Distribution Transformers and Power Trans- 
formers," Appendix C57.92, published January, 1956.) 








— | | Times Rated Kilovolt Amperes 


(Hours) | Self-Cooled and Woter-Cooled Transformers 


? 


initial Load* | 
(Percent) ——> | 7 ve 0 











“ 1.59 177 1.89 
1 1.40 1.54 1.60 
2 1.24 | 1.33 1.37 
4 | 1.12 1.17 1.19 SaC ELECTRIC COMPANY 
- 1.06 1.08 1.08 








*Use either overage lood for two hours previous to lood above rating or 
average lood for 24 hours (less overload period), whichever is greater. 
Ambient temperature assumed is 30 C for air and 25 C for woter 











—— FILLER CAP 
TAPERED POLE 


STEEL GLAND NUT 


° 
U. s. pat: 


"| Original 


SITIVE ACTIVE 
MATERIAL 


~~~ | NICKEL 
CADMIUM 
BATTERY 


We have the lowest maintenance of any kind of battery. Use 
a cheap paint brush and small amount of petrolatum which 























removes dirt and leaves a protective film. Other types rec 
ommend bicarbonate of a to neutralize electrolyte. We 
require no su treatme corrosive ga no special 


room needed 








Other types of batteries will have buckling of plates, shed- 


t 
ding of active material, separator damage and corrosion 


NIFE Batteries on normal charge require water once or 


twice a year 





It merely becomes discharged and after proper cycling 
(charging), capacity is restored 





THERE IS A DIFFERENCE—Others say Nickel Cadmium 
Batteries can not be deep cycled. The fact is NIFE Batteries 
have been in World use for almost 50 years and in average 
service have shown 2000-3000 cycles. 





. ' Only 20% is lost on a one year stand, 10% more the second 
stand on shell tor long periods year. After more years the loss will be minimum and can be 
restored by charging. No periodic boosting charge is needed. 





By using a reliable voltmeter and ammeter. If the charging 
determined voltage is correct, the current required as shown on ammeter 
is proportionate to the State of Charge. 


NIFE INCORPORATED 
COPIAGUE, L.1. ¢ NEW YORK, U.S.A. 
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New Reference Guide To Aid You 
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complete 

ever Dow 
Corning silicone products now available 
fluids, 
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dielectrics, rubber, water repellents, tex- 
tile finishes, leather and 
other specialized forms. 


in commercial quantities: lubri- 
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treatments, 
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room temperature 
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SILICONE DIELECTRICS AID MINIATURIZATION 


Silicone dielectrics help designers reduce 
and weight of miniature motors 
increasing their dependability. 
the Servo motors 
Aeronautical 


the size 
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Case in point: 
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Minneapolis-Honey well. 
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At approximately V2 cycle, breaker is closed. 
Red line shows current path through contacts. 


At one cycle, breaker is operating. Contacts have 
ported, arc is drawn. 





1A At one and one-half cycles, arc hos been 
forced into aré chute for interruption. 
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2 At two cycles, arc has been extinguished, and 
complete circuit interruption has occurred. 


INTERRUPTS 
FAULTS IN 


ONLY 7 CYCLES 


General Electric Announces Industry’s 
First 2-cycle, 13.8-kv Metal-clad 


Fault interruption in only two cycles is now pos- 
sible with General Electric’s new line of 13.8-kv 
Metal-clad Switchgear. 


This new 2-cycle equipment is specifically de- 
signed to meet electric utilities’ need for faster in- 
terruption and increased system protection. 


Electric utilities using General Electric’s new 2- 
cycle, 13.8-kv breaker can get: 


@ reduced line burning 
@ better protection against conductor annealing 
during faults, and 
@ better co-ordination with other distribution 
protective devices. 
These same benefits are also provided by new 
companion 2-cycle, 4.16-kv Metal-clad Switchgear. 


Contact your nearest G-E Apparatus Sales Office 
for more information on the new line of 2-cycle 
circuit breakers. General Electric Co., Schenectady, 
New York. 


Progress /s Our Most Important Product 


GENERAL €@ ELECTRIC 





SYMBOL 


OF A 
POWERFUL 
FORCE 


The question mark symbolizes man’s inquiring 
spirit. And nowhere is this spirit cultivated with 
more enthusiasm than at Bell Telephone Laboratories 
where, through vigorous research and development. 
it constantly works to improve electrical communi- 
cations and also to help national defense in essential 


military programs. 


More than 3000 professional scientists and engineers 
at Bell Telephone Laboratories are exploring, in- 
venting and developing in many fields: chemistry, 
mathematics and physics, metallurgy, mechanical 
engineering, electronics and others. You see the 
successful results achieved by this organization of 
inquisitive and highly trained minds in the nation- 


wide telephone system that serves you. 


Institute of Brooklyn, 

gineers develop a new micro- 

able to transmit three times as 

anv existing svysten DY) tive: 
-coast transmissior | 


etwork tele VISIOI 





Bill Whidden. from Polytechnic Institute of Brooklyn 
and George Porter. from Georgetown College. studv new 
experimental telephone instruments designed to explore 
customer interest and demand. Objective: to make your 
future telephone ever more convenient and useful. 


BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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New Temper for #2 EC Alcoa Aluminum Bus Bar 
Increases Conductivity from 59% to 60%... 
at No Increase in Cost 


Substantial Savings Now Possible Through Reduced Power Loss 


A new peak has just been reached in Alcoa’s continuing efforts to improve the 
efficiency and reduce the cost of electrical equipment. 

Now, Alcoa® Aluminum alloy bus bar with guaranteed minimum electrical 
conductivity of 60% IACS is available for many applications, at no increase 
in price. 

The new temper of Alcoa #2 EC alloy, designated T64, is the culmination of 
Alcoa pioneering which has raised the guaranteed conductivity figure, point 
by point, from 55°% in 1954. It means that now you can count on real benefits 
and savings, chiefly from reduced power losses. 

Guaranteed minimum tensile strength of the new T64 temper is 15,000 psi, 
with a corresponding yield strength of 8,000 psi. Bending properties are 
excellent. 


Calculated for Savings! 


The actual savings you can expect as a result of the new Alcoa #2 EC-T64 
bus bar are apparent in this example: 


14% in.x4 in. aluminum bus bar e Weight—1.176 Ibs per ft » Average load current—1,000 amps dc 
Average operating temp.—70°C e Operating time per year—2,000 hours ¢ Line losses- 
$.015 per kwh e Interest rate on investment—5% ¢ Amortization period—20 years 

For 59% conductivity R=16.50 x 10* £2/ft 

P, =1?R = 1000? x 16.50 x 10%=16.50 watts per ft ¢ Energy loss =16.50 x 2000/1000 =33.00 kwh 
Annual cost of losses = 33.00 x .015=$.4950 per ft 


For 60% conductivity R=16.27 x 10° £2/ft 


Annual cost of losses =$.4881 per ft ¢ Annual savings =.4950—.4881 =$.0069 per ft 


Present value of benefits=C 


where n=amortization period 


1-(1+i)" i=interest rate 
C=annual savings 


1-—(1+.05)2° 


Present value of benefits=.0069 05 





=$.0860 per ft 


.0860 
1.176 


This means one could afford to pay up to $.0731 per-pound premium for 60% 
conductivity aluminum bus conductor based on the annual benefits received; 
this represents a saving in bus conductor cost of about 15%! 


Converting to a per-pound value: Present value= =$.0731 per Ib 





Your Guide to the Best 
in Aluminum Value 


“ALCOA THEATRE” 
Exciting Adventure 
Alternate Monday Evenings 
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Bulietin TC-108A 


“‘TAPE-WOUND BOBBIN CORES 
FOR COMPUTER APPLICATIONS” 


Includes 


properties, fabricati 
Bobbin Cores; list 





Bulletin GC-106C 
“ARNOLD MAGNETIC MATERIALS” 


Contains data on the complete Arnold line, 
including cast and sintered Alnico magnets, 
Silectron cores, tape-wound cores, bobbin 
cores, Mo-Permalloy and iron powder cores, 
and special permanent magnet materials. 


ADDRESS DEPT. EL-84 
12A Plei 





ELECTRIC 


5 Ny Tite 
thr 


toh 


an) 


PROVING GROUND for COMPUTER COR 





Take the hundreds of tiny Arnold 
tape wound bobbin cores that are the 
heart of some of today’s remarkable 
computing machines. 

Each one must provide reliable, 
uniform performance. Each must meet 
rigid standards of magnetic and phys- 
ical specifications. And, most im- 
portant of all, their basic material 
properties must be examined for 
proper grading of cores to assure per- 
formance of the final product. 

Only precision manufacture can 
assure you this top-quality perform- 
ance 1n magnetic core materials . 
and at Arnold each core is made and 
painstakingly checked before ship- 
ment by the latest, most thorough 
methods and equipment. 


| THE ARNOLD 









LF 4) 


ome of this testing equipment and 
many of our production methods were 
developed by us—for our own use 
exclusively—and surpass the stand- 
ards set by the industry. You know, 
when you use Arnold cores, that the 
materials you receive have met all 
the rigid standard tolerances, plus 
any individual specifications you may 
have. 


@ Let us supply your requirements 
for Bobbin Cores—or other tape 
wound cores, powder cores, perma- 
nent magnets, etc.—from the most 
complete line of magnetic materials 
in the industry. And remember, Arnold 
products are precision-made, precision- 
tested, to your specifications. 
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Main Office & Plant: Marengo, Illinois 


AL Repath Pacific Division Plant: 641 East 61st Street, Los Angeles, Calif. 
br} District Sales Offices: 


{iL ENGINEERING whe iting to adwve 


Boston: 49 Waltham St., Lexington 
New York: 350 Fifth Ave. Washington, D.C.: 1001-1 5th St., N.W. 


Los Angeles: 3450 Wilshire Bivd. 
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CLARK Type"PML'’ 
LATCH RELAYS 


— have all features of 
CLARK Type ‘PM’ Relays, 
including SECTIONAL 
POLE CONSTRUCTION 


@ LATCH MECHANISM replaces 2 
poles of Type “PM” relay directly 
above relay magnet 


@ LATCH ASSEMBLY ec 
or replaced as a 


wiring and only two screw 


@ LATCH UNIT ho 


operat 


@ SPRING-LOADED LATCH ho 
1 energized posit 
magnet has been 


0 


es only when lotc 


@ LATCH WEARING SURFACES a 2 
nylon against nizin 
ct on on 


longer life 


@ LATCH UNIT is completely insulate 
from relay contacts 








CLARK Type “PML” LATCH RELAY 


Clark latch relay in row with Clark Type “PM” relays. Note horizontal alignment. 








LOS ASALLLLLLLL 


— 
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Latching and non-latching relays of conventional design. 


CLARK Type *PML’ 


| LATCH RELAY 


saves panel space by lining up with 
standard CLARK Type “PM” er 


Clark Type “PML” mechanically held, latched-in Relays have the 
“modular” desi which have set new standards f exibility 
of panel space. Contrasted elds other 
1 extends several 
m net a smDiy, they nave \ ical dimensions as c IITesyp 
Type “PM” model lining uf orf saieas with them, as shown above 
range oft m 


for a 10-am pere lat 


For anal sabuceneibiets write for Bulletin 7305-PML 


jue CLARK Ee CONTROLLER — 


nde 146 East 152nd Street ° Cleveland 10 


10 POLE ALTERNATE ALTERNATE ALTERNATE 
3 POLE 4 POLE 6 POLE 





FOR HAZARDOUS LOCATIONS 


SECOND TO NONE FOR...SAFETY AND ECONOMY...LONG SERVICE LIFE 


CORROSION-PROOF COVER JOINT: 


The metal to metal joints of all explosion-proof Pylets, both 
the ground joint types and the threaded joint types, are 
cadmium plicted to maintain the integrity of the flame 
arresting path against corrosion. Only cadmium plate can 
provide this valuable protection on ferrous alloy castings. 


The new EMS motor starters, ECM combination motor starters 
ond ECB circuit breakers have cadmium plated, ground cover 
joints plus the following features: 


@ COMPACT RECTANGULAR SHAPE ER-SS Selector Switches ERMA Menvel Meter 
@ HINGE SUPPORTED COVER 

@ RAIN-TIGHT PROTECTION 

@ COMPLETE ACCESSIBILITY FROM FRONT 

@ MINIMUM BENDING OF CONDUCTORS 

@ TAPERED TAPPED HUBS 


ERC Push Button Stations ERP Pilot Lights 


Sold Nationally Through Authorized Distributors. Write for Literature. 
THE PYLE-NATIONAL COMPANY 
WHERE QUALITY IS TRADITIONAL 


1378 North Kostner Avenue, Chicago 51, lilinois 


SINCE 1897 BRANCH OFFICES AND AGENTS IN PRINCIPAL CITIES OF THE U.S. AND CANADA + CANADIAN AGENT: THE HOLDEN CO., LTD. 
MONTREAL + RAILROAD EXPORT DEPARTMENT: INTERNATIONAL RAILWAY SUPPLY CO., 30 CHURCH ST., NEW YORK 7, N.Y. - 
INDUSTRIAL EXPORT DEPARTMENT: ROCKE INTERNATIONAL CORP., 13 E. 40TH ST., NEW YORK 16, N.Y. 


CONDUIT FITTINGS + PLUGS AND RECEPTACLES += LIGHTING FIXTURES + FLOODLIGHTS 
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NE W DUAL-BEAM “o/s 
OSCILLOSCOPE CA 


Tektronix Type 502 
a fomicitl, Ber vi. le)e) = 7 -\ aatl-) a 
200 uv /cm SENSITIVITY, BOTH BEAMS. 
DIFFERENTIAL INPUT, ALL SENSITIVITIES. 
2, 5, 10, and 20 TIMES SWEEP MAGNIFICATION. 


CURVE TRACING with TWO BEAMS—(horizonta! 
input sensitivity to 0.1 v/cm). 


SINGLE-BEAM CURVE TRACING at 200 pv/cm, 
BOTH AXES. 


EXTRA FEATURE—Both amplifiers have transistor- 


Here are a few uses for ms Type 502: 
regulated parallel heater supply. ; 


IN apace tasenceeng se the 1 
and triggered waveforn 


IN MECHANICS— 


angles, frequency dift 
IN MEDICINE—Disp 


san 


IN ALL FIELDS—1 





TYPE 502 CHARACTERISTICS 


HIGH-GAIN AMPLIFIERS 
X-Y CURVE TRACING OPERATION 


ts of the Type 502 cre expected to 


ENGINEERS ereste begin du Ju 1958. However 


eg your Tektronix 
Field Engineer or Representative quite likely will be 
Te ktronix, Inc. able to arrange a demonstration somewhat sooner. 
P keep touch with him for current details. If 
P.0. Box 831 * Portland 7, Cregon you don't know where to find him, a postcard to the 
factory 3 you that information along with com- 
Phone CYpress 2-2611 * TWX-PD 311 + Cable: TEKTRONIX 


ns on the Type 502 
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Science 
and 
Technology 
ina Changing Environment 


ENGSTROM 


At the Eta Kappa Nu Award dinner, Dr. Engstrom pointed up the 
need for a long-range training program, rather than a crash pro- 


gram, for supplying our national scientist-engineer needs. 


| AM HONORED 1 





iantum theory and the theory of IHE TEAM 
his was t beginning period modern 
: de he 5 5 | © THE GROWTH of the scientist—engineer team 1s 
— | ne 
it today. These and other discov =e 
; tinctly a 2O0th-Century henomen It forms one 


proac mung environinne 


he increasingly mmportant role ot : J , ' 
I }«€ ! cChangea ina 


la new complexity and scope to tech 


addec 
hoie. One result was a beginning 
scIENtists W industry in slowly 


birth of indu 


TEAM STUDY of radiation effects on various electronically active ma- 


terials at RCA Laboratories is carried out with this Van de Graaff par- 


ticle generator which is being prepared for operation by members of 


the RCA Laboratories research team 


irci 


sche 
vithin indi 


n industrial 


bee leve 
ictical applications iped largely 
century, the scientist who formulat cenerat naintain in 
ee the utility ol dant fi ( 1EW ind equipment, the Gov 
ind development engines Wol ment poured unprecedented funds into research 
lopment by industrv,. by universities, and by 


Government and privat laboratories. The result as 


the pattern in which we are living today. Organizations 
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TEAM MEMBERS study superhigh current density electron beams for new 


microweve and millimeterwave techniques, for radar and other spe- 
ciclized applications, with this complex equipment developed at RCA 


Dovid Sarnoff Research Center, Princeton, N. J 





my conviction, hh 
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sponsor basic research. It 
1 anstitutions 


creators 
research in educational 


] 
ust as well as 
oO the process ot depletion Dasic 

I 
l Nel should not be is depends upon tl 


r [ood 


1, bringing 


bird 
with them 


microminiature de- 


conducts work on experimental 
Princeton, N. J 


RESEARCH TEAM 
RCA’s David Sarnoff Research Center 


coding device at 








€0)-OPER 


THE | 


THE YEARS AHFAI 


now to co-ordi ir talents 
the objectives that | tie ned New sources 
power, increasing automation, new basic materials, and 
new techniques ot communication can torm the tech 
nological base for a growing as well as increaspngly 
prosperous and better society But it is here and 


i now 
that the foundations must be laid. We should not be 
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Surge Measurement Errors of Coaxial Cables 


H. PARK 
MEMBER AIEI 


MICROSECONDS 
2 





Fig. 2. Oscillograms showing effect of resistance of RG-58/U terminating 


cable when measuring the voltage across a 50-ohm divider low side 





results obDtal 





various lengths indicate 


th n 








r nating resistor vi 


used to measure the peak value of su 


in accuracy of when their rise tume 
Fig. 1. Attenuation of linearly rising chopped surges by RG-58/U and 


time to chop 
RG-8/U coaxial cables 


than 0.2 microsecond. To measure 
with rise times of 0.2 microseconds o1 ae 
terminating cable about 100 feet long should be used 
etiect \leasurements made by W R Thurston between the CRO and t ter iting resistol 
were published in the May 1957 General Radio 
ter under the title “The Measurement of 


Characteristics’ indicate that for 50-ohm 


poly 


ene cables, this change may be as much as five ohms 


Thus 
with different rates of rise would require cable 


itions of different resistance to 


yoing from low to very high frequency 


prevent errors 
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Entering the Machine Domain 


S$ kL SEAT ON 


Every means possible should be employed to 
avoid the unnecessary use of human activity 
in high-speed electronic computing operations. 
Certain aspects of experimental psychology 
appropriate to entering the machine domain 


are discussed 


NCREASED INTEREST 
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ld 1s surprised to receive a key to the com accuracy with which a human can comprehend and 


at 4/ 
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machine domain. It is believed rare instances where initial in 
1 that will analog or digital instrumen it upon 
the 


| 
hu 


human into the 
of the | 


may be aids which can be devisec 
of the innate cl 


humans to generate 


This is not to suggest that | 


idvantage laracteristics 
civilizations, to 
f inst! 


processes 
n future 
tional 


Ings involy ) I 
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tvpes ol 
I , al 


other t 
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it there are 
hat there are ranges and variations which 
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tainly 
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OPERATIONS 


n this discussion, the | 
1 containing high speed electrot 

ind high-speed accurate communications is 
Every means possible should 
the data-processing 


be em 


nhibitil 


eliminate humans in 


ie of such operations as leay 


to 
to invoke human action and 


This is especially tr 


1} 
lomain 


ng the machine « 

subsequently re-entering the machine with all or a part 

of the same information. Unfortunately, except in those = 
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Overcurrent Protection in Shipboard Electrical Svstems 


J. R. COLI 


—E MEMBER AIEEF 


\> SHIPBOARD POWER DEMANDS 





Precise Measurement and the 


Race for Technological Supremacy 


ASTIN 


Technological progress can be reflected, funda- 
mentally, by a country’s level of competence in 
measurement techniques. The USSR’s progress 
in this field is a challenge that, if ignored, could 
be instrumental in undermining world free- 
enterprise economy status. Thus, in the race for 
technological supremacy, the role of the U. S. 
National Bureau of Standards is vital. 


LL PHYSICAL MEASUREMENTS 


1! e iorn i numbe wheti 


[HE 


lated progral 
components in thei 


have asked the NBS rovide an up 


to-date and continuing calibration servi Lol the Ir in 
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dividual standard control 


oratory has been prov 


Ir Dose 


optical, radial 
instruments 
stantial amounts, ; ‘ out romptu mean » 4 ut our capability for this 


The entire ed it} icveiopment and and higl ! np ul SCVETEILS I bv lack 
production, is well as the means of utilizing their new of means ot producing high temperatures, since our best 
instruments effectively is under a Committee on Stand high temperature producing device is a small solar fur 


y 
at 


ards, Measures and Measurement Apparatus of the nace capable of attaining temperatures of about 3.500 ¢ 
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USSR’s interest and competence in making meas 


high temperatures is indicative of 


ts at such 


Soviet Union 


lmMportant ¢ 


ize of 


SOTIIC 


SSR 


ind seems 
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t 


it 


domestic technolog1 
irt from any direct Comparison 
ind Soviet competence, there 

provide 


to 
d me 
work of 
Tr} 
] 


standards COI pe tence ¢ 


isurement ndards services is impedin 
I 


scientists and eng! 


other laboratories 


neers in 


ese research programs relevant to measurement and 


annot be inferior to the central 


Soviet effort if the United St wishes to maintain a 


competitive position In addition to the ever-present 


military threat, the challenge in the area of basic indus- 


trial productivity has been clearly made by the Soviet 


Union It this challenge 1S ignored or treated casually, 


the world status oft economy would 


a tree-enterprise 


effectively be undermined without a single missile ever 
being fired 


There 


challenge: their system of providing eficient regional 


are many aspects to the Soviet productivity 


services with effective regulatory 


of 


with enlarged theoretical and experimental research 


calibration powers; 


their system supporting these calibration services 


programs; and their systems of supporting these re- 


search programs with continued educational programs 
{stin Race for 


IQ 


Technological 


designed to 
counter to 
nd technology 


ind to o 


personne 
fhusion, 
nonethel 


Dut 


technolog 


There 


and 


ire many 


ment’s industry's 


port of basic research, means 


system turns out 


our educational nbers 
of for 


effective utilization of our present scientific talent, ways 


well-trained scientists and engineers 


for assuring that the results of scientific and technologi 
effectively avail 
Amer! 


triendly 


in the world are 


and 


cal advan es elsewhere 


able for domestic use, means for improving 


can scientific and technical co-operation with 


Fortunately, increased attention and talent are 


The 


our democratic 


nations 
being directed to the solution of these problems 
challenge to our standard of living and 
lite 


it should be brought to the consciousness of our whole 


way of however, is of such major importance that 


society. The economic and technologi aspects of this 
challenge warrant the full consideration of American 
industry and business 
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The Insulator Contamination Problem 


i 


EF. CONNER 


R 


\NIES 


i. 


oe CONMP 


Fig. 2. Compound trected ins 


to cement dust contamination 


Fig. 1. Topography and location of 220-kv switchyard at El 
Segundo steam plant ‘he west drive 


salt spray into switchyard 


Prevailing winds from 
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Measurement of Television Field Strength 


H HEAD 


Reliable propagation curves and data are 

needed to permit more accurate predictions of 

useful field strengths within the service ranges 

of television stations and the strength of inter- 

fering signals from other stations. This work in the interfere 
is the responsibility of TASO Panel 4. ot several years. CRPI 


mMservations Wi 


ROPAGATION CURVES and data availab 
present .for use in the television broadcast 


treat received field strengths only in = term 
d general averages, and there are needed new cur 


lata which will provide a more accurate assess 


specific influences affecting the received fields 
ork is the responsibility of TASO Panel 4 
The field streneths in these frequency bands ex 
msiderable Varlaltlor both with 
tion, and tl circumstance npl the problem of 


fields and of ma ng of tl predicte 


tics. Present methods 1 re a knowledge 
butes of the eid benavio!r the mediat 


percentile " t net! thre me-t t ’ ' ,arre ' ’ 
eT le) hie ren I rl {PproXx! 


l¢ h rat Gel en with tin 
describes Un rial of heid strength with tim ransmitting anten 
ndividual receiving point 

describes the variation 
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ition to another. All of I ; lat ival 


ral variables will show 
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bands used for levisi taff of t > n 
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irequency mda the nara I ol ral influences 
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. i“ , I ' os » Panel + tor approv: 
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requires the conection and analysi I i dAtitlal i rtunately, there is 


l ld Ss ¢ oth me THié 1 Ta tls 
neid strenetl neasuremen { \ information as in the 
frequen es, antenna } 


Mmussion pat { assure that the analvsis of the measure 
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curve ind data 
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I a Iie prog 


ny Ww | ivid t r nat | nic 1 
Phe rk EEE AEERAE: PRAES Peer een ney ER ee basis for preparing th w empirical 


. ,' 
parts, one al with the field strengths withir : 


service ranges, and the other with the field strength is is the work of (¢ 


within the interference ranges. Under typical conditions 
this involves mileage ranges from the transmitter out 
to 80 or 100 miles tor the service fields, and from 100 


miles out to about 400 miles for the interfering fields 


available in t 


meteorolovical 


The nit iCidat hi} ‘ g t in} mittee 4.2 now expects to present the con 


al in December 1957 


ranges of television 


not now iv i] ible 


interteren 


e very 


iil ib 

CCESSAaTY to set up 
measurements 

| ration 


propa 


s and for testing theories of wave propagation 


OMMItlee 
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MEASUREMENTS PROGRAM gain function at two different frequencies and in two 


[HE FiRsT STEP in a comprehensive program of meas different types of terrain. In both cases, the median 
urements 1s the standardization of measuring techniques value of the height gain function ts appreciably les 
poe ty . ic han 
capable of yielding suitable data. The bulk of the than predi ted by simple theory 
“rcentage distribution 


h 


measurements taken in the past and now available were 
tions along eact 


made for tl ul of establishing the coverage areas 
stations of these measure 


recordings of field strength 
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u ed, and most portions of 
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ht 
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height 
i practi | height 
However! televisior allocation 
antenna height 40 feet 
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Fig Distribution of the antenna height-gain function Fig. 2. Distribution of the antenna height-gain function 


E. in the area of Hampton, Va E E.. in the area north of Harrisburg, Pa 


hict 


Ivinel ¢ all ] { I I wooded 


terrain, the measured heig al function may be 


several decibels less than predict by simple theory ig ten nein ! ad 


Examples of this condition are illustrated | "1g adopted 1 allocation standard. Fortunately, contin 


and 2, which ; graphs of measurements of ¢ us Mm measurements at this height are not neede: 


is 
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to secure data to be used in preparing propagation 


curves 


PECHNIOUE USED 


PaNeEL + of TASO has adopted a technique tor mak- 
ing field strength measurements tor the purposes of 
propagation analysis which provides tor short mobil 
runs (100 feet along the road) to be made at the 30-toot 
antenna height. Spot measurements may be employed ad 5 ee Fig. 4. Mobile unit 
with mast extended 
to 30-foot height. A 


uhf antenna is 


for special studies, and a “cluster” of five spot measure 
ments may be substituted at measuring locations where 


the 100-foot run is impracticable. Because there often iti cette Mies hiatid 


EXISts a fine -grained pattern ot standing waves In many 


ireas superimposed upon the directly received signal 


it is desirable tor these purposes to employ the short 


the “cluster” rather than the 


I ASO technique prescribes measurement 


in this manner along exact radial routes trom 


ismitter at two-mile intervals out to the maxim 
desired distance. Rigid adherence to the radial 
specified in order to simplify the analvsis of the 


ments, which requires the drawing of an accu 


ple dipole 
I I 


Not only 


rain profile between the transmitting and 
intennas; thus by keeping exactly 


prohle serves tor a number of 
i 


° Vain [he 


] . ] 
e two-mile interval can 


velop less thar 


inasmuch as the equipment is so 


} s oo 
actical mean transporting such as In rugged 


] 


ry] } ) { 
is situation and to provide a random method plete coherence ot 
| 


measur 
point selection, the actual m« isuring point . SUPINE 


} tc that ot he 
Hel the nearest point to ) ha i tn 


le by automobile 
vo-mile interval 
iminate, the effect 

the NBS indicate 
measuremecl 


the ordet 


sisting ol 
on both 
tenhnas are mountec 
antenna directly abov 
to be the first tull-se 
parison of vhf and uh 
The equipment used 
s shown in Figs. 3-6 wo identical 
employed fol the \IS] work Mobile init No 
in these photographs has completed the Wilkes-Barre 
measurements and is no making mcasurements 


Madison, Wis. Mobile Unit No. | is completing me 


Fig. 3. MST Mobile Survey Unit No. 2. The hydraulic mast is urements at Baton Rouge, La., following which work 


shown in the retracted position for travelin \ gun in Fresno, Cal CBS will commenc: 
Pp g 
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Fig. 5. Interior of mobile unit showing field intensity meters 
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Fig. 6. Chart recorders for mobile unit. 


taneously with 
mens questionnaire ( 


gram of house-to-hous¢ trains 
evaluate actual picture quality. These interviews are 
now taking place in Baton Rouge, La., 


and Madison, 


s20N Field Strength 501 





CONFIDENTIAL # PHLD TEST PARE - CONPDENTIAL or, cent to the receiving antennas, introduces any bias 1n 
TELEVISION CATIONS STUDY ORGANIZATION 
HMEAVHE Television Reception Study the results. Third, it is desired to determine whether 
the present method of random point s¢ lection, which is 
now biased to the extent of requiring all measuring 
locations to be accessible by cat 1.€ on or very neal 
roads), introduces an undesnu ible l { ] results 
And fourth, it is desired to ne whether there ts 
any prospect of specitving quality ol e in tern 
the held at 10 feet instead of 30 
In this last consideration, tl 
have been tound to involve cor 
ard I he work progresses 
several accidents two 
M-fOoOt mast The st 
| 


adsstre netl adata 


endations have been made 


iv tor station covel 


for this purpose 
I I 


information throu 


mcasuring service 


Fig. 7. Questionnaire used by Committee 3.3 in conducting 


house-to-house interview surveys 


re the MST held crews are making si 


held strength measurements, and additional 
will be surveved in conjunction with the field 
measuring crews In the INtTETVIEWS the Mntervies 


ifter gaining access to the household requests 


holder to turn on and tune the receiver to each re 
station I he Interviewe! household 


estimate of the picture quality, using the s« 


(,ood Passable Ouit Passal 
Not Usal interviewe! 


A new series of inducti I 1 h-vacuun 
ices with temperature 
been 


pol 


irements al several t ! re tabli combination 

close i correlation as possible between « served l re \ficroy i¢ mechanic; 

quality and the field in the immediate vicinity the littusion and booster 

customer's antenna. Second, it is desired to nin avallable 

whether the practice of measuring field strength in the nging in size from cl in d 


roads opposite dwellings rather than immediately adja high to 8 inch diamete 12 inches high 


lal 
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138-Kv Isolated-Phase Bus and Switching Structure 


R. H. ALBRIGHT 


MEMBER AIEF 


DEFINITE TREND has been indicated toward Bs r a gms 
hioher ibtransm1! . lr y 


ssion voltages to meet inc ising 


titan 


a 


Fig. 2. Factory assembly of 138-kv bus and switch housings 














Fig. 1. Initial installation, East River 138-kv metal-enclosed isolated- 


phase bus and switching structure 
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Remote Control Carrier Systems in 


Two-Way Closed-Circuit Educational TV 


J. R. MARTIN G. W. WARNICK R. N. VANDELAND 


“Person to person” type of instruction is made 

possible by the use of a radio rather than a 

video frequency distribution system. This also 

permits use of modulated carrier controls which 

greatly increases the flexibility of the presenta- 
tion. 


HE USE of two-way closed-circuit television in 


education has been described by one of the authors 


in a recent article in / 


iy system, Cameras 


it the instructor’s position 
tvpe of instructior 
er one 
1O! is possible lf radio fra 
is used for the distribution svsten 
distribution also pe 
ontrols in sucl 


veness of the instru 


vhich is 


tl rougho 

of tour amplifiers 
———— the standard vhf television band 
NSTRUCTOR POSITION frequency amplifier mav be used 


modulated carrier control signals 


DESCRIPTION OF MODULATED CARRIER CONTROI 


One torm in which the control svstem has peen 


used 


illustrated in Fig. 1, and in the photographs, Figs. 2 


SONT ROL 


; 5, and 4. This partie ular ipplication will be described 
RECEIVER | | I 


MOTOR POSITION 


ea — 4 Martin is wit 
Vandeland 
1. Multiplex camera and remote control. rp., Phil l 


adeiphia 


Va 1, Vandeland, Wa) vo-Wa 
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3. Remote motor position Fig. 4. Remote classroom 


CARRIER 


SSCILLATOR 


L TRANSMITTER 





CAPPIER 





trol signals ca 


carriers, each 


pulses. 


Fig. 5. Remote amplifiers and carrier control 
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modulation. The relays close local cir¢ tions to the operating center and to any or all of the 3 
desired operation. Tones, pulses, or coded receiver positions, 
1 either amplitude o1 frequency modulation Aside 


from research applica _ the use of a modu 
as can any number of carrier frequencies lated control system is evident lassroom instructio1 
the selector cIrcults, sic bands An instructor in one 

} 


transmission Characteristics he Ot Cameras In sevel 


le experiment described, 250 ana tl entire cl: 
s were used, and each trequency 


control signal 


sinusoidal 


PROGRI 
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Network Transformer Height Cut 


He ight reductio1 


*s network transforme 


money on new Vault constru 


pacity Into exIsting Vat 


Called “Vault-Master”’ 


Improved 
laced-core ce 


same kva output 
This compact core and COll 


mal design and a lower heat grad 


unit work more uniformly without 
ture of the hottest spot the limitir 
tion life. 
19291 Internal size reduction permits increas 
x vetween tank and flat-panel radiators for better dis 


tion of heat without increasing the floor area of the 


whole transformer. 


Throat connections for network protectors have bec 
lowered also, from 3 to 15 inches. to keep the prote 


tors in all ratings and even the protector bushings in 


most ratings below the level of the transformer top 
Martin, Vandeland. Warnicl 
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Telephone Svstem Transmission Performance Objectives 


W. K. MacADAM 
MEMBER AIEE 


# \ TELEPHONE SYSTEM, one of the 


ors aliecting 111LN OL SETVICE re 








rating of transmission (trunked calls 


home visits. Known as the “‘C 
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Breaker Restriking and Arrester 


Destruction on a 220-Kv System 


M. C. GALIYANO C. A. MacARTHUR W. F. MACKENZII 


MEMBER AIEE ASSOCIATE MEMBER AIEF MEMBER AIEE 


The electric utility industry for a number of years and stations for generalized systems. In this article 


has been investigating the problem of over- transient analyzer results are 

voltages caused by switching surges. Valuable system, with actual operating conditions and equipment 

and necessary to these investigations are first- ¢ 

hand reports from operating utilities. An ex- SYSTEM AND BOUIPMENT INVOLVED 

perience of the Pennsylvania Power & Light Co., ; 

involving damage which occurred during switch- 
ing on a 220-kv system, is described. 


included tor a speci he 


haracteristics simulated 


THE PART of the 220-kv system involved in this « 


rience is located in eastern Pennsyivania and includes 


2?0-kv lines which connect Scranton and Allentown, Pa 
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220-kv line, with the transformers at Peckville and 


M Arthu and W. I Mackenz with th ’ 
ayers Aiaheaie We slits Wallenpaupack disconnected. A magnets oscillograph 


Galiyano, MacArthur, Mackenzie—220-Kv System ELECTRICAL ENGINEERING 





Fig. 2. Oscillogram of Bushkill breaker currents 


ping 220-kv Bushkill—Peckville 


ne 


Fig. 3. Transient analyzer oscillograms showing effects of dis- 
charge dropping 
Siegfried—Roseland line with two restrikes. A. Peckville 220-kv 
voltage. B. Bushkill current. C. Siegfried 220-kv voltage. 
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Fig. 5. Transient analyzer oscillogram of voltage across po- 
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charge on Siegfried—Roseland line is 
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Fig. 6. Transient analyzer oscillograms obtained when Peck- 
ville 220-kyv 
Peckville are dropped as a unit by opening Bushkill OCB with 
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Fig. 7. Transient analyzer oscillograms of steady-state wave shape 
with 220-kv Bushkill—Peckville line energized from Wallenpoupack at 


60 cps. Peckville transformers connected to line. A. Generator 


internal 
voltage, 140% . B. Generator 


12-kv terminal voltage. C. Wallenpaupock 


220-kv voltage. D. Peckville 220-kv 


voltage 
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The development of metallic rectifiers has re- 

sulted in the increased use of rectifiers in the 

place of motor—generators as d-c power sources 

on ships having a-c plants. The characteristics, 

applications, and advantages of these rectifiers 
are discussed. 
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In the last 10 years, the work of many physicists has 
brought forth a better understanding of the mechanism 


of rectification which has resulted in rectifier cells of 


higher voltage, higher temperature operation, and gen- 
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fable 1. Comparison of Rectifier Properties 
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power supply, 24.5 
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tection installation supplements the paint coating in 


preventing corrosion of the underwater hull and its 


appendages. Protection against corrosion is achieved by 


eliminating the potential ditlerence between anodk 
and cathodic areas. A cathodic protection system 
closed loop SVst 

Fig. 2. Jet aircraft current flow trom 

servicing ond start- t i] hull in 


ing power supply. 
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Electronics. Metallic rectifiers have completely 
changed the concept of d-« power supply design. Where 
it had previously been considered impractical to use 
voltage multiplier circuits because of the complexity in 
supplying filament power, rectifiers are now in common 
use. Voltage multipliers using metallic rectifiers elim- 
inate the need for power transformers and _ rectifier 
tubes. Courtesy Westin 


Fig. 3. Static excitation system mounted in the air cooler of an 


Cathodic Protection Systems. Shipboard cathodic pro- 


800-kw turbogenerator set for a nuclear-powered submarine. 
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Comparison of Selenium Rectifier and 


Motor—Generator Installations MOUNCT a Hlage OF CO bLiCECCCLE 


roundations 
Central Motor= Selenium 


1its can be mout d on th lech bulkh 
Generator Installatio Rectifier Installation inits can [| ounted e deck or Duiknhead 
any difficulty whereas motor—generator sets must 


provided with foundations which will assure prope 


alignment of the motor—generator set. 
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If adjustable voltage direct current is required over a 
wide range, the motor—generator set is probably the best 
mversion means. However, rectifier power supplies can 
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Leakage-Flux Suppression in Magnetic Air Breakers 
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MEMBER AIFF 


{ ¢= MAGNETIC AIR CIRCUIT BREAKER, dur 


LEAKAGE SUPPRESSORS 


Fig. 2. Flux densities midway between poies in a magnetic air breoker 


field at 15,400 amperes rms, with and without leckage suppressor bands 


Fig. 1. Photograph of a magnetic breaker field structure assembled 
with suppressor bonds and with a 4-plate experimental arc chute in 


the magnet gap 
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Electrical Insulation Properties 


at Ultrahigh Temperatures 
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The era of high-speed nuclear propelled aircraft 
and missiles demands electronic equipment that 
can withstand intense nuclear radiation as well 
as much higher ambient temperatures than the 
125 C required of equipment in current use. 
Major technological advances must be made in 
design and manufacture to realize these goals. 
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PHYSICAL PROPERTIES 


ELONGATION AND TENSILE STRENGTH were measured on 


a standard constant speed crosshead tensile machine 


Flexibility was determined by a ]80> bend over a 


inch mandrel 
Table I] gives the initial physical properties of rayel 
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Table Il. Initial Physical Properties of Ultrahigh 


Temperature Layer Insulation 


Flexibility 

Thick Tensile Strength Elongation 1, inch 
Insulation ness pounds per Per Cent mandrel! 
Mils inch width 180 bend 
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Table IV. Electric Strength of Ultrahigh 1 emperature Insulation 


Electric Strength (Volts per mil) After Initial Aging blectric 
Strength after 
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be able to migrate in an electric field and that DISSIPATION FACTOR ANI rRIC CONSTANT 


the thermal activity supplies this ene rey to a tew ol the 


orde} to 
s not in the conducting state. These assumptions DECAUSE OF THE DIFFICULTY of making the dissipation 

to the conclusion that the resistivity should increase factor and dielectric constant measurements and. the 
exponentially with the reciprocal of the absolute tem- limited amount of time, determinations were made on 


perature, only two materials The best sheet insulation and the 


Ihe volume resistivities for three materials are plot- best spool insulation as determined by previous tests 


ted against the reciprocal of absolute temperature in were selected for measurements. These materials were 


Fig. 5. In general, there is a decrease in volume resistiv- the silicone bonded integrated phlogopite mica and the 


ity of one decade for each 100 C rise in temperature aluminum phosphate bonded recombined muscovite 


above 300 C. mica. 
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Fig. 3. Electrode assembly for measurement of electric strength Fig. 6. Test fixture for dissipation factor and capacitance 


ond insuletion resistance measurements 
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Fig. 7. Dissipation factor—silicone bonded in- 
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Fig. 10. Dissipation 


phate bonded recombined muscovite mica 


factor—aluminum phos- 





Again the dip in Fig. 11 can be 
in the test sample 


Thermal aging tends to lower the dielectric constant 


of both materials 


The 


recombined 


} 


thickness of 


muscovite mica 


ing heat aging (1,000 hours at 600 


have 


the 


in thickness could 


laminating within sample 


appeared to be in good condition physically 





attributed 


the aluminum phosphate bonded — phosphate 
increased 
> This 
been caused by a general de 


However, 


——EEE 

THICKNESS 0002" I 

CONDITIONED 1000 HOURS 
AT 600°C 


DISSIPATION FACTOR 








Fig. 8. Dissipation factor—-silicone bonded in- 


tegrated phlogopite mica 





TANT 


CONS 


DIELECTRIC 





TEMPERATURE 


Fig. 11 
integrated phlogopite mica 


Dielectric constant—silicone bonded 


ICKNESS 0.0335" 


TIONED. 40 Hi 
AT 60 


FACTOR 





DISSIPATION 





Fig. 9. Dissipation factor—aluminum  phos- 


phate bonded recombined muscovite mica 





CONSTANT 


DIELECTRIC 





Fig. 12 


integrated phlogopite mica 


Dielectric constant—+silicone bonded 








Fig. 13 


phate bonded recombined muscovite mica 


Dielectric constant—aluminum phos- 


to moisture rials 


electronic powel 


j 


cone bonded 


about 40°, dui 
1ncre 
Lormers 
the sample 


Delami 


nation might also explain the erratic dielectric constant 


14. 


are 


results shown in Fig 


In conclusion there 


Duncan, 


commercially available mate- 


l. High Temperature 
D. W 
ngs of the 


Felger—Insulation at Ultrahigh 


@ 


4 


ONSTANT 
wo 


be 


DIELECTR 





Fig. 14. Dielectric constant—aluminum phos- 





DIENL Le IT) pe rature 
integrated pl 


bonded 


spool insulation 


Moore. Institute 
National ¢ 


rn he) 
Te¢ pe 


phate bonded recombined muscovite mica 


which are potentia! sheet and spool insulations for 


transformers operating in 500 C am 


As a result of this investigation, sili 


| lOgopite mica and aluminum 
recombined muscovite mica were 


recommended tor further evaluation as sheet insulation 


ASC ind 


respectively in electronic 


i 


trans 


REFERENCE 


ist, G. W 
New York, N. Y 
Elect 


Monk 
Proceed 


May 195 


of Radi 
onterenc ronautical ronics 7 


ELECTRICAL ENGINEERING 





AIEE in 
University of Dayton 


STUDENT MEETINGS in electrical engineering 
have been an integra! part of the curriculum 
ince the beginning of the electrical engineer- 
ng department at the University of Dayton 
nm 1915. They are st held on a weekly 
basis. These meetings received national recog- 
nition by the Institute of Radio Engineers 
IRE nm 1948 and in May 1953 a Joint 
AIEE—IRE Student Branch was formed. J. N 
Yakura is counselor for the Branch 

The Student Branch has been active an- 
nvally in helping the National Airborne Elec- 
tronics Conference. Juniors and seniors serve 
as monitors. The senior served as well at 
last year’s combined AIEE East Central and 
Middle Eastern District Meeting in May 1957 
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Summer Career Program 


Aids in Scientist Recruitment 


NBS SUMMER STUDENTS (above) learn about purification by crystal growth from 
Dr. John Torgesen of the NBS staff. This demonstration was part of a tour designed 
to familiarize the students with the scope of NBS work. Right: One of the summer 
students, R. H. Armsby, a 1956 National Science Fair finalist, adjusts apporetus in 
the NBS free radicals research laboratory designed to measure the velocity of free- 
radical recombination. Mr. Armsby is a sophomore in engineering physics at Cornell 
University 
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for Japanese Students 
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College of Engineering 


To Be Established at Rocheste1 


AIEE-IRE Auxiliary 


at University of Alabama 


OFFICERS of the Auxiliary of the AIEE—-IRE Student Branch at the University of Alabama are 
(seated, left to right) Mrs. Judson Lovingood, secretary; Mrs 
Mrs. M. E. Cash, president; Mrs. W. J. Miller, sponsor; Mrs 
and Mrs. C. D. Smith, Jr., treasurer 


Walton Avinger, vice-president 
Alfred McKenzie, parliamentarian 
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Plan for Increasing 


Number of Engineering Teachers 


Giant Radio Telescope 
To Be Built at U of Michigan 


Navy Promoting Program 
To Help Science Teachers 
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New 


AIEE Members 


ALL 32 MEMBERS of the graduating class, receiving B.S. degrees in electrical engineering, com- 
munications, December 19, 1957, at the Milwaukee School of Engineering, have become mem- 
bers of the AIEE. Pictured above are: (left to right, top row) W. P. Kapros, J. R. Dettman, J. P. 
Lange, D. M. Gilbert, R. J. Folmar, L. G. Baron, L. H. Schramm, W. H. Peters, S. D. Russell, Jr., 
R. K. Dohlem, M. |. Beane, N. L. Jacques; (middle row) F. W. Bird, B. C. Miller, R. H. Dobber- 
stein, R. L. Jude, R. F. Workman, J. O. Boutelle, W. J. McRae, R. D. Benedict, R. L. Bilodeau, 
E. E. Jesse; (bottom row) W. P. Hansen, Jr., J. P. Crotty, E. C. Christenson, P. E. Belcher, Noah 
Fiueckiger, J. C. Hand, and K. R. Bassman. Not pictured are: J. |. Kolb, Harvey Michalski, and 
Cc. C. Williams. 


Electrical Engineering Education 


As a result, tl LIVETSILY ill re 
ceive thousands of dolla rf tronic 
and measuring equipment for use in phys 
ics laboratory instruction at a cost of 
only $1,300 to the institution, President 
Newton said 
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$35,000 Gift Establishes 
Stewart J. Cort Fund at Lehigh 
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INSTITUTE ACTIVITIES 


Washington, D.C. Will Again Be Host 
to AIEE Middle Eastern District Meeting 


Exhibits Ladies Entertainment 


Monday (Total Price 


General Session 


Tuesday (Total Price $7.00 Dinner Dance 


not included 


Dinner-Dance 


Reservations 


» 
LIGHTNING FLASH, 12-feet-long, discharged from the National Bureau of Standards’ 2 million 
volt surge generator is guided by a conducting channel painted on the surface of a plywood 
glider rudder. An inspection trip to the Notional Bureau of Standards is planned during the 


AIEE Middle Eastern District Meeting 
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matic Optimization Conference* 
Delaware (Dor 
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Transactions and conference papers must conform to the requirements in Authors Guide 
For a copy, write to E C. Day, AIEE, 33 W. 39th St.. New York 18, N.Y 
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Systems fo Automatic Component Assembly» 


PRESSURIZED BALLISTICS RANGE at Naval Ordnance Laboratory, White Oak, Silver Spring, Md., 
used to study flight characteristics of missiles under pressure up to six atmospheres, is 319 feet 
long, weighs approximately 100 tons, and has an inside diameter of 3 feet. Flight characteristics 
of the missile being tested are recorded from 25 photographic stations. The Naval Ordnance 
Laboratory will be visited during the AIEE Middle Eastern District Meeting 
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Great Lakes District Meeting at 


Kellogg Center on Michigan State Campus 


1 HE 1958 Great Lakes District Meeting of 
IEE will be | 5-7 at t 
Center tor 


eer 


Ladies Activities 


Hotel Olds 


Hotel Porter 


Hotel Roosevelt 


KELLOGG CENTER on the Michigan State University Campus, East Lansing, Mich., will be head- 
quarters for the AIEE Greot Lakes District Meeting, to be held May 5-7, 1958. 
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Committee Members 


CONTROL ROOM of Station WJIM-TV which will be toured during one of the inspection trips 
planned for the AIEE Great Lakes District Meeting, Moy 5-7, 1958, East Lansing, Mich 
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bution—Lincoln Room A 
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DP58-515 Sources of D-C Power for Elec- 
trochemical Application. W. A. Stelzer, Dow 
Chemical Company 

DP* D-C Current Regulation of Rectifiers 
for Chlorine Plants. C. Rettig, J. P. Smith 
General Electric Company; J. §. Marr, Wyan 
dotte Chemicals Corporation 


58-516 Design Features of Large Semicon 
ductor Rectifiers. J. K. Dortort, 1-T-E Cir 
cuit Breaker Company 


9:00 a.m. Substations and Equipment— 
Lincoln Room B 


E. Zavitz 
siding 


The Detroit Edison Company, pre 


DP* Modular Structural Member Design for 
Substations. R. ( Adler, J. T. Henderson 
J. M. Waters, Commonwealth Associates Inc 


DP* Placement of Lightning Arresters in 
Substations. D. Burk, A. H. Knable. Allis 
Chalmers Manufacturing Company 


DP58-517 A Steel Transformer Enclosure for 
Noise Attenuation R D. Hillier B. H 
Schneider, The Detroit Edison Company 
DP-58-518 Double Bus Distribution Substa 
tions. J. G. Spath, J. B. Oliver, The Det t 
Edison Company 


9:00 a.m. Electronics—Room 103 


H. S$. Mika, Ford Motor Company g 


DP58-519 Increasing the Effective Dynamic 
Range of a Radar. K. M. Siegel, Universit 
f Michigan 


DP58-520 Linear Rate Generator 
Stauder, University of Notre Dame 


DP58-521 Analysis of an Oscillating Detector 
H. Burr, A. Naylor, University of Michigan 
DP58-522 Panoramic Receiver Simulator 
B. Hazeitine, University of Michigan 


DP58-523 Power and Distortion in Tran 
sistor Amplifiers. J. D. Horgan, Marquette 
University 


12:00 Noon Luncheon—Big Ten Room 
L. W. Von Tersh, Michigan State Unive 
presiding 

Address: I. Travis, vice 

Cort 


Awarding of Student Pape 


2:00 p.m. Industrial Application—Lincoln 
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DP* Polyphase Motor Selection for Duty 
Cycle Applications. G. ¢ forri we 
Electr M rs Compar 


DP* Qualitative Description of 
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ler, C. F. Vondra, General Mot Corporatior 


Inertial 
vw 


DP* Design Considerations for 
Measuring Equipment K. | Morr 


metrica Development Corr 4 r 


Surface 
\ ro 


DP58-524 Overvoltage Protection and Main 
tenance Testing of A-C Rotating Machines 
H. R. Armstror J. E. Mulavey, The Detroit 


Fdison Company 

2:00 p.m. Basic Sciences I—Lincoln Room 
B 

J. J. Carev, University of Michigan, presiding 


DP58-525 A 4-Dimensional Curve 
W. F. Clark, University of Detr 


Tracer. 


DP58-526 A Simplified Solution of Coupled 
Circuits I é 2 A. Toppe r 
sitv of Detroit 


Janis er 


DP58-527 Linear Graph Theory (Topology) 
in Engineering. H. FE. Koenig, M. B. Reed 
Michigan State University 

DP58-528 The Electrical Production of a 


Mathematical Ellipse. E. B. Kurtz, University 
of lowa 


DP58-529 Electromechanical Impedance, An- 
alogs, and Duality. W. B. Swift, University of 
Wisconsin 


2:00 p.m.—Automotive Auxiliaries—Room 
103 


Cc R Jacobsen 
Inc., presiding 


Com monwealtt Associates 


DP* Application of Practical Optics for 
Auto Lighting. P. /. Blinkild, Chrvsler Corpo 
ration 


DP58-530 Design Considerations for an En 
gine-Generator Unit for Public Utility Line 
Construction Trucks. H. J]. Wurth, Common 
wealth Associates Inc 


DP* A System for the Production of a Pul 
sating X-ray Beam. A. J. Gioia, General 
Motors Corporation 


6:00 p.m. Banquet—Big Ten Room 


J. A. Strelzoff. Mict 
siding 


gan State 


Address H. Campbe 


,ower Compal 


Wednesday, Mav 7 


9:00 a.m. Nuclear Developments—Lincoln 
Room A 


DP* Auxiliary Power Design Considerations 
for a Nuclear Power Plant. § Tyepker 
Cor onwealt A ssowiate Inc 

DP* Nuclear Instrumentation for Reactors 
( u Ricker. Ker Unive of M 

gar 


DP* Instrumentation Adequate To Insure 


Health and Safety around a Power Reactor 
G. H. Whipdle University of Michigar 


DP* Nuclear Plant Control System Study 
R. A. Thomas, Atomic Power Development 
Associates, S$. Irwin. Holley Carburetor Com 


pany 


DP58-531 Electrical Engineering Aspects of 
the Enrico Fermi Atomic Power Plant. R. H 
Logue, Power Reactor Development Compan 


DP* Design of a Reactor Oscillator for the 
Ford Nuclear Reactor. J. Sione, W. Kerr, Umi 
versity of Michigar 


9:00 a.m. Computers, Analog and Digital 
—Lincoln Room B 


Harker, Commonwealth Associates Inc 


ng 


DP* Some Digital Techniques Applied to 
Analog Computation. R. Gaskill, Ford Mot 
Company 


DP* Power System Demonstration Equip 
ment for Educational Purposes. L. F. Stauder 
University of Notre Dame 


DP* The Calculation of the Electric Fieid 
Energy of Moving Charged Particles. R 
Reid, Michigan State University 


DP* Some Operational Problems in Analog 
Computers. M 4. Melehy, Michigan State 


University 


9:00 a.m. Basic Sciences I]l—Room 103 
J. J. Carev, Ur tv of Michigar 


DP58-532 Measurement of the Scattering 
Matrix with an Intervening lonosphere. H 
Brysk, University of Mict 2 


58-533 A Constant Amplitude Random Fun 
tion Genevzator G. A. He h, ( vers 
of Michigar 


DP58-534 Spinning Disc Random Selectors 
GS 4 Rober Ur ers iM 


DP58-535 Synthesis of Lossless Networks for 
Prescribed Transfer Impedances between Sev 
eral Current sources and a Single Resistive 
Load 4. f Macnee, Ut € of M ga 


1958 Winter General Meeting 


of AIEE Sets Record for Attendance 


THE 1958 AIEF Winter Ge Meet 


é i vew Y 


erage 


the Metrop« 


Social Program 


During the Eta Kappa Nu 
Award Dinner hel Monday ! 
February 3, R. P. Crago of Internatio 
Business Machines Corporation, Dr. W 
Beam of Radio Corporation of Ameri 
Princeton, N. J., and G. W. Stagg of 
American Gas and Electric were honored 
Mr. Crago received the 1957 Outstanding 
Young Electrical Engineer Award. 


General Session 


or 
M 


rippe 


ts address stressed the 

portance of the Institute in this time of 

the Sputniks, citing C. F. Kettering wh« 

told President Barrett that societies like 

the Institute “are the most important or 
ganizations in the world today 

The growth of membership to 51,00¢ 


and the corresponding increase in the 
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IN GROUP (above) are some of the winners of awards for best technical papers 
given at Institute meetings during the period August 1, 1956, to July 31, 1957 
Awards were presented during the general session of the Winter General Meeting 
At right: Nathan Cohn (right) winner of second prize for a technical paper in the 
Power Division, is shown chatting with his employer, M. |. Stein (leff), president of 
Leeds and Northrup; and D. M. Quick (center), Public Service Gas and Electric Com- 


pany, who was general chairman of the Winter General Meeting. Mr. Cohn is 


manager of the Market Development Division at Leeds and Northrup 
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J. K. HODNETTE (second from left), executive vice-president, Westinghouse Electric Corporation 
Pittsburgh, Pa., receives the AIEE Edison Medal from J. H. Foote (second from right), vice- 
president, AIEE District No. 5, during the opening General Session of the Winter General Meet- 
ing. W. H. Sammis (left) gave the career of the medalist, and E. B. Robertson (right) gave 


the history of the medal 
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DANILO ZUCOLI, 25 
of Milon, Italy eft 
was the wiener of the 
Volta Fellowship of- 
fered to an Italian en- 
gineering student to 
further his education 
He is congratulated 
by L. F. Stone (center) 
vice-president of AIEE 
District No 3 and 
Harold Osborn (right) 
president of the Volta 
Fellowship Trustees 
who introduced Mr 
Zucoli at the general 
session of the Winter 
General Meeting 


I 





D. M. QUICK (left), general chairman of the Winter General Meeting, points out registration 
figures to AIEE President W. J. Barrett (right). This year, total attendance of members and guests 
was 5,340, a figure which exceeded the previous high set in 1956 


Highlights of the February 
AIEE Board of Directors Meeting 


THE Be 


Finances 
« Societies 


FE Retirement 


ing it nto line 


The Treasurer's repor a bal- j irv to > Al 
ance in the general fund of $172,143.71 Svstem revise bi 


} i 


ated. The author pointed out as of December 31, 1957. The Finance with modern practice in this field. By 
ysical tests made and the Committee presented a detailed compari law 20 was amended, as detailed elsewhere 


hods used are adaptations son of income and expenses, for the first in this issu require that dues be paid 
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Institute 


Intersociety Affa 


Announcement of 


svlaw Amendments in Effect 


Bylaw Amendments 


Formation of New Section Announced 


at AIEE Section Representatiy es Meeting 


PROMINENT 


was calles 
i , ( H. H. Shepy 

the Education Committ and to il mal tt AIFE Sections Comn 

clude the Volta Sch rst rustees as a Also seated at the speakers table 


part of the Professional Deve opment and W. E. Scholz, secretary of the Sect at keep present member 


Recognition Department. Committee difhcult job than getting new member 
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applications are Section and District Changes 
it delinquent 
; ! \n important announcement by Mr 
ng problem with th 
a Ss! eppard concerned the formation of the 
ing in the are f th aa : 
112th Section of the Institute—the Nort! 
embet1 In an effort to 1 
: : eastern Wisconsin 
members, Mr. Heckendorn , 
; a formerly the | 
it the nan ’ ) lelin- : . 
of the Milwaukee Section 
made known to tl I ular 
: E. F. Wovytvel 
p committee whi would then 
o-operation 1 


section which was 


ox River Valley Subsectio 


section, re 
the transters 


Valley Subsection 
transterred it 


} 


mation i | wh mace 
ndorn noted that 


Group-Dynamics Question Period 


Public Relations Workshop 


. _gperaTed 
creicat!-o 
emis AMO o00rs,. 


N 
is 


somes” TAPE RECORDERS 
ge i TSOUND & PICTURES 


AUTOMATIC 
: pee 
pote ienTERS 2 STOCK KEEPERS 


ge aTeD SIDEWOLES 


WOME FORD -( 1GNTINE 
2 ‘ 
; erery 


a0 : 
we 
WOrns SIDEWALES > 


T. H. MacCAULEY, chairman of the Radio Committee of the AIEE Philadelphia Section, demon- 


strates some public relations techniques in a talk given at the Public Relations Workshop which 
was @ feature of the Section Representatives Meeting 
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Registration of Engineers 


IE 
Section Educational Activities 
We 


W eime 
f 1 


ApRiL 1958 


Section Technical Groups 


Dr. Goldsmith Named Chairman of 


AIEE Member-Gifts Campaign for New Center 


L. M. Goldsmith 


Institute Reorganization Discussed 


at Forum of Technical Committee Chairmen 


Reorganization Plan 





AIEE from 


I 


tne tramework of the broad policies laid Subcommittee chairman for personnel of 
down by the Board of Directors. Each his respective Subcommittee 
ward consists of the cha 8. Combine »-ordinz 
I mendations 


} 


departmental | 
the General Committees or Tec 
isions in the Department plus a 


I 


ical Dis 


me De 


t€ 


Processing Transactions Papers 


\i 


Committee Personnel Selection 


Technical 


Regulation of Meeting Exhibits 


Prize Awards for Transactions 





Committee 


its 


The papers review 


actions are 


ofhcially 


awards the 


generated a tt 


ts”’ level, he pointed out 


signed deliberate 
£ 


ommends tor tft 


1 A 


Sections 


APRIL 


al Con 


prize potential of every 


(hese 


form has 


to jog the 


("4 


mittee into 


ransactsons | 
Mr. Skrotzki notes 


Technical Group Activities 


survey of the membership of 


was undertaken 


1958 


to determine 


paper 


pr 7es 


grass 


weig! 


} 
€ 


the 
in 


est in the formats 
Groups 

2. A TOD representa 
trict was appointed to 
al activities in 
n e€ cioser timing 
Technic 
wit! 


tions 


Manual ! Sect 
t The Section report fi 
made out at the present tim 


nical Group representative 
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Bimonthly Publications 


Ihe bimonthly pub 


ications, Communi: 
cation and Elect 4pplications anda 
Industry, and P ’ pparatus and Sys 
tem contain 

approved im! 

General and 


ences 


an annudai 
€ac Nonme 


as the consensus of the Board that 
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One conteree n 


ites 


un Specia Tech 


I 


Young Electrical Engineers 


Honored at Eta Kappa Nu Awards Dinner 


SHOWN at the Eta Kappa Nu Awards Dinner (above, left) are: (left to 
right) Dr. W. R. Beam, honorable mention award winner; C. T. Koerner, 
president of Eta Kappa Nu; R. P. Crago, chosen outstanding young 


electrical engineer for 1957; and G. W. Stagg, honorable mention 


Institute 


Honorable Mentions 


award winner. Above, 
which pays tribute to ‘ 
the Eta Kappa Nu Recognition of outstanding young electrical engi- 


neers’’ from President Koerner (right) during the Awards Dinner. 


right: R. |. Wilkinson (left) receives a plaque 
: his initiative in creating and developing 
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Feature Address 





East Central District Meeting 


Will Be Held in Huntington, 


( MI H 


Technical Program 


ONE of the Genero! 
Electric Company's 
FGK-345 1,600-amp 
345-kv oil circuit 
breakers with fault 
rating of 25 mva, in- 
terruption rating time 
3 cycles, reclosing rat- 
ing time 20 cycles 
Top of bushing stands 
26% feet above 
ground line. This oil 
circuit breoker is in 
service ot Kyger Creek 
Plant 345-kv Switch- 
ing Station which is 
one of the seven in- 
spection trips planned 
during the East Cen- 
tral District Meeting 


Inst 





Ladies Events the AIEE Summer General Meeting at 
the Hotel Statler in iltaio \t pres 
ent, there are ) pt cal papers 

nent, private and 

tremendous prob 

distribution. 
program forms 


tor the tec 


brie 
General Meetit 


Report of Nominees 
for Institute Offices 


Summer General Meeting 


Provides Unique Features e A I 


AN INSPECTION TRIP of the Niagara Mohawk Huntley Station during the AIEE Summer Gen- 
eral Meeting will provide an opportunity to visit one of the largest steam electric stations in 
the United States 
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Plans Made for 
Appliance Technical Conference 


Monday, May 


Morning Session 


Higher Voltage and Groundir 
pliance Problem fi Hi Wa 


Flectr Cox ar 


Electrified Fibrous Air Filters 
EF “ fir “A ool Cor 


Water and Appliances. F 


ng lesting Laboratory, ( 


Lunch 12:30 


Afternoon Session 


Noise Control of Domestic Appliances. Dr 
R. Piunkett, General Electric Company 


Noise in V-Belt Drive Systems. F. P. Cartes, 
J. $. Hurry, The Gates Rubber Company 


1958 


APRIL 


Trips 


Evening Inspection 


T ue sdav May 


Lunch 


Afternoon Session 


First Joint Conference 


on Automatic Techniques 


Monday, April 14 


Session I—Practical Application 
Techniques in the Manu- 


Morning 
ot Automat 
facturing Industries 


CP58-583 
Production. ( M. Rhoade 


Company 


Numerical Control Proves Itself in 
} General Ele 


Component 
Business 


Circuit 
Internationa! 


CP58-584 Semiautomatic 
Tester. F. C. Brammer 
Machines Corporatica 


CP58-585 Advanced Automatic Control Ap 
plied to Metal Rolling and Processing Electri- 
cal Drive Systems. E. H. Browning, Westing 
house Electric Corporation 


Activities 


Institute 


11—Practical 


Techniques 


Afternoon, Session 


tion oft Automat 


Process Industries 


CP 


Safet 
Chem 


Tuesday April 15 


[1i—Practical App 


Techniques in Eng 


Mor 7 Session 
of Automat 


Computations 


Automatior 


Techni 


P* Automat 
eerir 


and ngin 4 


Afternoon. Session IV—Practical Applica 


tion of Automatic Techniques in Opera 


tional Data Handli 


f 


Cpe A 
matic Device 


Survey o 


System for Auto 
Data. H 


W ide 
Business 


CP58&-592 4 Natior 
matic Processing 


Wednesday. April 16 


V—Panel Discussion on 
Tools of 


Morning, Session 


the “Stetus of the Automat 


Techniques 


Electr 


Available Numeri 
Machine Too! 


“A ¢ & Swas 


CP58-593 The Impact of 
Components on 


al Control 


Design. H f 


CP* The Application of the Punch Card to 
Automatic Weighing of Bulk Material. WB 
} Richards Sale Company 
Instrumentation fer 

of Level. Ge 


CP58-5%4 Process 
Measurement and Control 
Reve iltor 


Robertshaw 


Cor as Compan 
CP* Basic Gages and Gaging Considerations 
for Automatic Machine Control. ]. W. Hot 
; ~* vw tne Cor anv 

Valve 


Servo Applications 


CP* Industrial 
, \s Soerncer ¥ ickerTs Inc. 


1 


Afternoon, Session VI—Inspection Trip 


*Conference Papers will not be printed by the 
Institute: however, they mav be available at 
the meeting at the discretion of the author 
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ECPD Publishes 


25th Annual Report 


With the recent publication of its 1956 
Annua 


ofessional Development 


Report Engineers’ Council for 
ECPD) marks 
ts 25th year of operation. M. D. Hoover 
resident of ECPD, and past president 

\IEE, comments 


progress oft 


April 14-15 Is Date Set for 
Rubber and Plastics Conference 


’ ( 


Monday, April 14 


9:00 a.m. Opening Keynote Address 


9:45 a.m. Morning Session 
A Static-Magnetic Adjustable Speed Motor 
Controller. D. A. Baker, Cutler-Hammer, Inc 


Precision Speed Matching for Calender and 
Train Drives. P. R. Gravenstreter, W. A. Shel- 
n, Clark Controller Company 


990 


12:00 Noon Luncheon Recess 


2:30 p.m. Afternoon Session 


Automatic Bulk Conveying of Plastic Mate 
rials with Air ; a & mberg, Monsanto 


Chemical ¢ pany 


Tread Conveyor System. Le Willmott, W 
mott Electric Company 


5:30 p.m. Cocktail Hour 


6:30 p.m. Banquet 


Tuesday, April 15 


9:00 a.m. Morning Session 


Electronic Weighing in Material Handling 
Applications IoC. Kenned Jr.. Screeter-Amet 
Teens 


Warehousing Installation 


An Automated 
J WF. & | Barnes 


} \ 
12:00 Noon Luncheon Recess 
2:30 p.m. Afternoon Session 


Aids in Trouble Shooting. / 
Goodrich Cor 


3:45 p.m. Subcommittee Reports 


Problems Due to Atmospheric Contamina 
tion CI rn \ 1 i r Co 
Tir x R he ( 
2. Standardization for Rubber and Plastics 
| s 3 


Industries. ( 
R er ( 


Oo 


Joint Railroad Conference 
To Be Held in Cleveland, Ohio 


Wednesday, Api il 9 


8:00 a.m. Registration 


9:00 a.m. Session 1 


7 
4 
\ 


S 


58-500. Dollar Damage Done to Diesel Loco 
motives by Dirt. Vi. B {dar Atchesor I 
veka and Santa Fe Ra ad 

CP58-501. Methods of Improving Utilization 
of Motive Power. G. T. Bevan, General Elec 
tr Company 


58-504 An Evaluation of the Effect of Dirt 
on Diesel-Electric Locomotives. J]. W. Hortne 
Pennsylvania Railroad 


12:00 Noon Social Hour 


12:30 p.m. Luncheon 


2:00 p.m. Session 2 


( — v Ra 
Vice Cha , rye 5 Oo 


58-505. Field Experience with Electrostatic 
Precipitation on Diesel Locomotive Engine 
Air Intake. P. Aa Ww. ¢ ern, Baltimore 
Or Ra i I Richa ’ We 
} ¢ 
58-507. Railway Traction Equipment Venti 
lating Systems. B 4. W 1 GE 


ASME Paper Improving Rail Adhesion for 
Diesel Locomotives P_G \ n Pa 


Ra 


7:00 p.m. Banquet 
Thursday, April 10 
8:00 a.m. Registration 


9:00 a.m. Session 3 


( " i F \ Bk O 

Vice-( 1 R Bk O 

58-502 An Analog Computer Study of a 
Torsional Vibration Problem. S IH Mct 
58-503. Wheel Slip Protection. C. M. H 
Westinghouse Air Brak 

58-RR-S ASME Paper Available and Po 
tential Developments in Design for Standard 


AAR Solid-Bearing Assemblies !_ A. Har 
VI M ( 


58-RR-2 ASME Paper The 


Hvdrocushior 
f Herme ‘ 


Car 
R 


12:00 Noon Social Hour 
1) p.m. Luncheon 
2) p.m Session 4 


58-RR-4 ASME Paper) Vibration and Shock 
in Freight Cars as Causes of Lading Damage 


‘ ( ( 





Availability of Papers 
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ASM 
Impac 


1958 Electronic 


( omponents Conterence 


Switchgear Committee Reports 


on its Standardization Activities 





President Barrett 


Visits Miami Section 


Sect iC m 


National Telemetering 


Conference, June 2-4, 1958 


~ 


O. S. CLARK (right), president of the Southwestern Virginia Engineers Club, meets AIEE officers 


at a joint meeting of the Engineers Club and the Virginia Mountain Section on January 22 
1958, ot Roanoke, Va. The Institute officers are: (left to right) W. J. Barrett, AIEE president 
H. W. Oetinger, AIEE vice-president for District 4; and J. O. Bewley, chairman of the Virginia 
Mountain Section. President Barrett addressed the groups on the plans for the new United En- 
gineering Center to be erected on United Nations Plaza in New York City. On the evening be- 


fore the meeting, he addressed the Virginia Polytechnic Institute Student Branch at Blacksburg 
Va 








‘ 
Switches fe A-C. Distribution Systems.’ have traveled 60 miles one way to attend by Act of Congress to advise the Federa 
Letter illot consideration by the entire National membe uttendance at these Government, upon request, on matters of 
Committee is now in process monthly meetings is about 35° and the a scientific or technical nature 
2. In the Switches, Fuses, ar Insulators Section is especially proud of it consider The NBS advisory committee progran 
Subs ttee, a Working Group has pre ing the distances traveled by the members grew out of the rece nendations of a 
posed revisions of ATEE Stand Ihe total attendance at the meetings has committee appe r »y the Secretary of 
No 2? to cover capacitor switching iveraged 86 over the ast vear and one Commerce in 19 Since " e, ad 
rte switches I Ss propos half < ipp va is | 
r s é ri er 8S ‘ t I t he me hiv Sectior fess il Scie societies have helpe t 
©s comment eetings which help lt hold the members keep the NBS informe of the needs ol 
I >) yea Co eC s og} he State wether as a unit the nation’s saqentifi echnologica 
p i t st e are g } ee gs which ! nave . he NBS 
S e | \ ig \ ( t ire ve! ‘ Tt echnical group by work areas of eres » the prot 
B ke S { s €37.13 ( e . ‘ fits we ' . s. A he same ‘ } have p 
: gs Se 5 ¢ s. These meetings are ‘ in eff ; k where th | 
1. | I er ¢ B : Ss he 5 ses sually he scientists a eng s of tl ‘ 
s WW k go ( ) g g a witl , } e€ gaine ncreas VW aATENESS t 
‘S s ( ‘ es Il) . g esig ‘ f e< he fic « ri i i Se ava 
ya i \\ g ( 9 ers As ex f he NBS 
os , 4 ¢ t t \ugus I he “ ini ( i tu 
pt s 2 1 ; Dowe advis NAS-NR¢ 
5 eng 7 ‘ : ; e . sram b 
: \ug Power Group w 2 g < ) g f the NBS 
S g \ Sse S gs g e a est ri 
s jus ; \ se eetings g f 
5 c 
} o I S I = ‘ 
O M ( S g NBS 
4 f I 
ig Bang NBs. I 
s v g NAS R¢ 
( \f t ' 





A \l 
(, i 
( . I 
NI 
I Ict Uy i 
MI . 
Maine Section Demonstrates 
Excellent Attendance Record 2 2 EE ; 
NI Ss \IFE 2 s t | 
j “ 1 
‘ ar } 
s \l 
NAS-NRC To Co-ordinate i 7 | ( 
NBS Advisory Committee Program 
iN I 
| \ BR Ss 
I ‘ VRS ‘ \ 
Scie! I ( NAS Additional Conference 
P \ . B } VRE ; | 
me Papers Are Now Available 
b o \ug \S 
P 7 B NR¢ ? 
The Se : ¥ AIFE 1 
‘ 9 I s G Mi g I 7 
Se eting 9 NBS ( 
I : g S ; 
} Sr o ¢ ese ¢ AIEE () Dey 
é | I eng \\ St.. New York 18. N. ¥ 
clude evening meal a 1 speak The NAS-NRC is a_non-Gove ( Cpss-2 Ky ® , R i 
Se he 1 vers trave ip t 150 organization of the nation’s leading re Fx e of I vette = I 
€ av specifica to attend these search scientists cde ated to the further t Co-operative Resear 
t + if 19 : f ence ar the com AFIC—EEI Steering Cor et 
ne cotieat Sec Manisa Ree 6 ee ek eee for the Project. Presented I 
members preset at al ne meeting wi mon welfare. It is authorized Komioes 
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APRII 


1958 


AIEE Fellow credentials 
cre presented to Prof 
Cc. F. Dalziel (right), 
University of Califor- 
nia ond chairmen, Son 
Francisco Section, by 
W. C. Smith (F °40) at 
January General Sec- 
tion Meeting. With the 
faculty on the Berke- 
ley campus since 1932, 
Prof. Dalziel has been 
active professionally 
as consulting engineer, 
electrical expert, and 
expert witness. Mr 
Smith, a retired Gen- 
eral Electric engineer, 
was San Francisco Sec- 
tion chairman 1933- 
34. Also to have re- 
ceived Fellow creden- 
tials ot the January 
General Meeting was 
G. C. Tenney, vice- 
president, McGraw-Hill 
Publishing Co., Inc. 














Conference Papers Open for Discussion 


57-669 


57-914 


57-1016 


57-1034 


57-1096 


58-231 


58-240 


Ne\ 


Television Systems for 
Willamette 


( Pe 


Iransistorized Negative Impedance 


Stability 


AIEF 
8) 


In-School 
Valley Radio 
D. J. M 


Teaching 


M.H.A 
System for the U.S. Corps 


Telephone Repeaters. 


Study of a Third-Order Servomechanism with 


Feedback Control. ). H. A C.F. t 


Technical 


Aspects of Providing Service to Single-Phase 


road Loads. 7. /. N {.F.G 


Function Tables in Digital Control Computers. / s 


General 


( 


of Engineers 


RFD 
Multiplicative 


H0-C y cle 


Rail 


Analysis and Stability Study of Finite Pulsed Feedback Systems 











Membership in the American Institute of Elec- 


trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grades, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 


tary, 33 West 39th Street, New York 18, N.Y 





AIEE PERSONALITIES 


Nominated for 
Institute President 


F. Hickernell (AM 


ition 
DDD 


Stand pc Company in Lynn, Mass 
In 1923 
department 


Jackson, Mich 


student engineer 


e Radio 
ot Several 
Lines 


engineering 


Transmission Power Co 


Institute Acti 


aS a graduate 
he entered the 
of Consumers 


and continued 


vities 


Ma 
and 


Association 
Conterence Internationale Des 


Reseaux Electr 


of the 


Grands 
iques. He is also a member 


Institution of Electrical Engineers 
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L. F. Hickernell 


L. C. Holmes 


J. R. Kerner 


y é I y g 
t He ‘ ( Hi ‘ 
) Ss a 1) Ce 
\ \ M g Ne 1) ( 4 
N } S Q S Eng g I ‘ é 
‘ P y | R I Mr.H 
F M S . ‘ York. H ‘ 
4 1) I I Sig ¥ 4 Ss 4 
) ( R Ene ° S 
I R Eng 
I ( ( } 4 
4 AS | 
g ( uM i “I 7 
¢ R S 
Ex ; 1) ; 
I 0 ( k ( 
; H i g 
P Ss P kK SIFE D ‘ Mu 
k Me ( H H o AIFF 
1) y ( ( 7 
t B S { \ 
e |} o ( S ( 
( € H 
J. R. Kerner (AM M 
org Ar ( \ \ Se he 3 
I ¢ ALF 
k ( B L) T) \ B 
AIFF ( I 4 9 Mr. Ker 
1) F | ( \ g I ( 
' P g P 
( s I g | g 
] . y g 
I } s “A 
Nominated for D ’ i 
Institute Vice-Presidents 
I ‘ ( s 
L. C. Holmes (AM °31. F 51 ( e. he , 
ects S erg4 s Cx Me ‘ \ ) é S vag 
‘ N. ¥ e sinecrine h 
AIEEE ce D WW 
. 1. M He ¢ R N York 
Polytec Institute where he re Fe ss Shin. tin wee 
his E.F egrec 19 1 M.E.F ‘ c plica work 
1932. From 192 1943. 1 e ent and forme Westing 
ember of the engineering tacuilty at } ise plants in south Philadelp! 
Rensselaer and he serves is counselor t Sharo Pa. From 1929 until 1953 é 
the AIEE Student Branch for approxi assigned to the Eastern District of the 
mately 7 vears. M1 Holmes joines the Corporation. In 1953. he was ar pe r 
Stromberg-Carlson Company in 194 is manager, distribution apparatus fe ne 
senior engineer in charge of sound record Northeastern Region with responsib 
ing research. He was appointed associate for the distribution of the compa! v's 
director of research in Apml 1950, and tribution apparatus products to elec ‘ 


Apri 1958 Institute Activities 


é 
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Al 
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Ee. 
( 
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Se e F 
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| ae erating 
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€ After a sh« 
the executive vi 
was transferred 
ivities pecom 
in June 1954 
ving raft 
func ns. Mr 
a engine 


\ . 
Ne 
x Se 
Ne 
(, 
< 
\N 
SEC 
S 
( 
Ke 
So 


R. B. Geor 





Sect 





1 


J. M. Nelson AM t $9), execulive ras , Auaniliary National 
assistant superintendetr of Seattle City tv of ofessional Engineers, Armed 
Light, Seattle. Wash., has been nominated wmmunication Association, Cleve 
for the office of AIEE vice president tor 
District No ; ! Nelson was bor in I t C al i nior member oft 
Seattle and gra iated from the University tt titute ot acdio in rs. He is a 
of Washington with a ree in electrical member ¢ t oordinating Commiuttec 
He Is I seal protessiona 

of Washingtor 


iret at Seattle 


eveland Cham 


enginecring 
enginee! il 
risti i Mr Nelsor ¢ 
Standard City Light 1 | iS an Operator's 
) ALE} Repre He earne pl t1o through various 
ston Medal Award Boat grades to 
No. 5 ‘ t m io 


he iper 
ible position 


December 


Monseth (AM 
West ora aie SRR RES. Le: See Nominated for 
Institute Directorships 


W. A. Lewis (AM °27. I 


by the 12 public anc 


lities who will purchase 


Priest apids Project 


Ca 


W. H. Chase { 51). vice-president turing 
Ohio Be le pat veial Flectric Cx 
house 


Ohio. has beet off 
No it ende 


AIEE vice-p1 f 
Mr Cha \ ‘ § bom ! January 25 and o 
tt tute of Tecl in 
aegree trom 
i. He begar 


1¢ 





Nominated for 


Institute Treasurer 


C. H. Linder 


Aprit 1958 





An 


im- 


1943-44, and 
of its Subsectio 
of years. Mr 


H. H. Schenck 


lire of Ca 


F. Hazen 


W. K. Gengelbach AM 


OBITUARIES 


Lyman Coleman Reed 
( } | 


Franklin 


M 


Alfred Stamford LeVelle 


H. S. Blauvelt (AM 
B 


Dunlaevy 
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OF CURRENT INTEREST 


Radar Information Is 


Converted to Television Sign: 


Advantages 


Operation 





radar video information. The 


used nternally to 


trigger Ss 
develop the radat 
sweep ind 


synchro information is used to develop 


range marks The antenna 
the antenna rotation and angle marks in 


formation. The radar video is presented 
without modification. The results of these 
operations are applied in standard PPI 
irge pattern on the memory 


PMA-403X video transtor 
ad-out is accomplished in the 


manner 
svnchronizing venerator, 
60-cvcle line trequency, de 


television timin ignais tk the 


and vertical yrizontal 





SEMICONDUCTOR type storage tube drawing 


COMBINED radar, aircraft identification, and 
airways layout can be displayed in high- 
ambient light area by superimposing tele- 
vised picture of controller's working table on 
radar screen. Procedure, called SPANRAD, 
was tested at CAA's Technical Development 
Center at Indianapolis, Ind. 








shows how tube employs two axially opposed 


electron guns in a physical arrangement that allows instantaneous transformation of visual sig- 


nals from one co-ordinate form to another (usually polar to 


ectangular) through simultaneous 


though nonsynchronous scanning of the two sides of a target membrane. 


Phosphor Coated 


Transparent Tube Developed 


ABOUT 15 YEARS AGO, electrolytes 
were used to deposit phosphor on. the 
screen of a cathode-ray tube by a liquid 


sing ne wly deve loped 
Electric 


GE) scientists are now able to deposit on 


settling technique 


techniques, General Company 


the face of a tube a phosphor that is ap- 


366 


? microns thick- trans 


Differences 
Such a screen has many advantages over 


the thicker phosphors, whict e between 


Of Current Interest 


15 to 25 microns thick. In powder screens 
light Is scattered trom the crvstals boune 
ing from the intertaces. The electron beat 
of the cathode-rayv tube and the reflected 
ambient light cause a general illumina 
tion ol 


screen on top ot nici the 


picture pattern must eproduces 
This is a limiting tactor to contrast a! 
resolution 
no crystal-int 
tically no diffusion 

Ihe resolution 


Versatility 


EVIDENCE of the high resolution possible 
with a thin-screen transparent phosphor tube 
is shown in this comparison photograph. The 
comparatively fuzzy test pattern, or raster 
(left), shown is achieved with a conventional 
phosphor 5-inch cathode ray tube. The much 
sharper resolution of a 5-inch transparent 
phosphor tube is shown at right 
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Water-Purity Problems in BS CFG 
Future Meetings of Other Societies 
The American Society of Mechanical 

Engineers é 


( 


Manufacturing Process Solved 


} 


CHECK is made of a high-resolution tube with 
transporent phosphor thin-screen in a pilot 
plant at Electronics Park, Syracuse, N. Y., by 
left to right) Channing Dichter, Robert Dol- 
beor, and M. B. Lees 


AN OPERATOR oat the Western Electric Allen- 


town Works changes cartridges on a 7-20 unit 


Nuclear Power Station 


I, Located in (¢ hicago Area 
SMPTE 


Petroleum Industry Electrica Associa 
tion I I t Apr 23- 
uN a 


CONTENTS of seven canisters are regenerated 

at one time in the SR-1] regenerator. Single : Ke 

operator prepares acid and caustic solutions Ss I 

and then sets the sequence time switch which 1958 British Electrical Conference 
7. P Hotel, Brussels, Be 


handles separating, regenerating, reloading 3B 


Ss Black, FIP 


R 

rinsing, testing, semiautomatically ( ee Kir 
E g ; q 

The Institution of Electrical Engineers 


( M wa 


Place Londor WwC2, Eng 
‘ K. Brashe IEE. same 
World Assembly of Association of Engi- 
neers & Architects in _ Israel, t 
Tec t Ma Jur 


\ es, M 4-2 Instit n Bu 
S 
\ 


4 


York. N 

CIGRE, th Bier 1 Session, June 
Paris France CIGRE US Na 
( r ore - = }--- 
Y 


ttee ( Ss 
rk 7, N.Y 
7th International Inventors Exhibition, 
Ju 6-29. Institut es Arts et Metiers 
3 O. A. Wit P.O. Box 
ikee 1, Wis 
International Organization for Stand 


I ) 


ardization 
2 Har 
ember: Ame 
E 45 St. Nev 
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ater uncontaminated by 
containe! 
units will rem 


entering 


CHART RECORD of arc variations and other 
phenomena are immediately available from 
direct writing oscillograph seen in foreground. 


Ultraprecise Compass for 
DC-8 Ocean and Polar Flights 


Engineering Title 
Standards Proposed by NSPE 


CASCADE WASHER is used to rinse electron 
tube parts. Ultimate water purity is achieved 
by continuous recirculation. 





KLYSTRON OSCILLATOR, retrieved after mid- 
air explosion in long-range missile and 1.5- 
nile free fall sea impact, is examined in elec- 
tronics laboratory by Dr. V. E. Learned (left 
director of klystron research, and Dr. J. T 
Muller (right), shock and vibration analyst 


MAGNETIC memory array in experimental set 
vp ct Bell Telephone Laborctories to evaluate 
the ‘‘Twistor” concept. The longitudinal mag- 
netic field for the magnetic wires is provided 
by smal! solenoids wound around glass tubes 


Electron Tube 
Advance in 


Works after I xplosion 


Memory Devices 


Machine “Reads” 


Handwritten Numerals 
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TRANSMITTER 

PULSE ANTENNAS at Cape Canaveral and other lo- 
cations will resemble this unit already in 
place at a defense location. Shack contain 


recording and operating equipment 


AMPLITUDE 


RADAR ECHO photograph from third 
ocket of Sputnik |, 595 miles from Mills 
Hill, MIT Lincoln Laboratory site 





WRITING AREA on experimen 
pointed out by the inventor 


unit that ead handwritten 


Research Tool for 


Ballistic Missiles Problems 





Demands on Teachers 


Transparent " in a Technological Society 


Magnetic Oxides 


X-ray Viewer 
Demonstrated at AMA Meeting 





us to both VSiCz As further example of whi ) 1] heart sounds 
human and social enterprise ind done, mention should be made of tl 1 bi re birth—can 
inderstanding of the physical { tional Science Foundation NSI hich ! rom mother 
the application t! und often in co-operation with industry 
attain contre 
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man cl 


Camera Detects 
Intense Radiation 


Heart Sound Pickup 
Detects Inaudible Murmur 


Israel Engineers 
Plan World Assembly 
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Portable ( ompletely 


Automatic Film Developer 


Construction 


ith an aluminum 
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inless steel 


affording 


MOTION ANALYSIS CAMERA records shock 


shear, and tear characteristics of new titanium 


alloy. Allowing 15 minutes for set-up time 


right, top to bottom), research engineer will 
be abie to view pictures taken by high-speed 
Fairchild camera. This is the first automatic 


self-feeding portable rapid film processing 


develop dry-to-dry 16-mm 


able to 
rates of up to 10 feet per 


Gevice 
film at minute 
Operator feeds only first 2 inches of film into 
ot in compartment, examines for proper de- 
velopment, and makes adjustments as needed 
Entire 100-foot roll 


poo! at rote of 6 feet per minute, is ready 


finished and wound on 


for screen projection and viewed by analysis 
engineers 


3 minutes 


20 minutes 


Battelle Institute 


Names New President 


inced 

Trustees 

of Battelle 

Assistant Dir 
President in 1955 1956 
He headed Battel! vision of 


Chemical Researct 23 minutes 
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U.S. and British 
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Mobile Units 
for Missile Checkout 





Temperatures Computed by 
Commonly Lsed Method-~ 


« Conventional 
r Pulse Temperature 


(millions) C (millions) 





at 
ae | 


NEAR THE END of this trailer’s 37-foot 
length, a GE technician begins moving in 
necessary equipment. Overhead lights which 
are reflected in the end wall give an illusion 
of almost infinite length. 
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Clues to 


Antarctic Climate 


Chemical Engineers 
Colden Jubilee Veal 


Research 
Information 





Transistorized 


Counting System 


Summer Conferences 


Seminars and Training Courses 


Motors Onerate 
in High-Octane Fuel 


Giant Snowflakes for 


srussels World’s Fan 





Atoms Used for 


Sterilizing Sutures 


Mystery Man 


Mistery Man 


Needs Identification 


WHO is this grandfather? 





Space Sentry Aids 


Explore) Satellite Tracking 


Electric Cable 


Steers Automobile 4 i 
utomatet 


Histor . Book 





l ow-Sound Enclosures 


AEC Gamma 


Irradiation Service Discontinued 





U nified-Theory 


Dimensions 


on the same ption of dimensionless 


permitt 





Table I. Dimensions of Electrical 


Quantities in Terms of \ F, L, 1 


Dimension 
Symbol 





NEW BOOKS 


The following new books are among those re- 


cently received at the Engineering Societies 
Library. Unless otherwise specified. books listed 
have been presented by the publishers The 
Institute assumes no responsibility for state 
ments made in the following summaries. infor- 
mation for which is taken from the prefaces 
of the books in questier 


DAVISON’S 


TEXTILE BLUE BOOK 
i t 
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ENCYCLOPEDIA OF 
LOGRAPHY Pub { 


ently issued technical litera- 


interest to readers of Electrical 


inquiries should be addressed te 
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DESIGN OF FREE-AIR IONIZATION 
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The accuracy of 
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STATISTICAL COMMUNICATION TECHNIQUES 
and SPACE TECHNOLOGY 


ull 
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systems 


At Space 
proceed ng 
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Tics 
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In support ol 
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in aerodynamics, propulsion, strv 
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the Technical Staff 


J 


7 competence 


are invited. 


Space TECHNOLOGY LABORATORIES 
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INSULATED 
POWER CABLE 
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With a complete range of voltages and 
sizes, Continental Wire offers POWER 
CABLE in types V AIA AVA... 
AVB SILICONE RUBBER TEFLON 
TAPE and VARNISHED GLASS TAPE 
for extremely high temperatures. For power 
cable with excellent current carrying 
capacities, resistance to oil, grease, 
corrosive vapors, moisture, as well os 
high temperatures—call 
CONTINENTAL, Wallingford 


Co22f2272€e724faT 
wZazzre corporation 





WALLINGFORD, CONN. / YORK, PENNA 
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Anatran Becomes the Digitran Company 


Flight Systems for SeaMasters 


e Unite 


y's upcoming fieet of P6M Se a Masters 


Deliverv is being made on co 


systems, developed 
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De partment 


Four New Clark Controller Divisions 


especially 


INDUSTRIAL NOTES 


Burndy. An entire new line solderless 
HYFEN connectors ] 

type installation tooling nounced 
he Omaton Divisio 
ration Norwalk 


rl 


Burnd 


Silicare 


Fairchild Camera Combines Two Activi- 


ties. | 


Radome Test Center 


more 
than was 
spokes 


can 


test center 

lesigner al ult by Zenith the 

largest producer of reinforced 

tics for the aircraft industry. It is a 

ibsidiary of Minnesota Mining and 

Manufacturing Co., 900 Bush St., St. Paul 
6, Minn 
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here’s how NATIONAL saved a steel mill time and money 


by changing the operating characteristics of a motor 


A midwestern steel mill needed a 60-cycle — the cost of new equipment— particularly 
motor to drive two generators which fur- when you can take advantage of idle equip- 
nished D.C. power for a rolling mill. They ment you already own. 

had available a 25 eyele. 2300 V. motor 
rated at 5.000 HP. 375 RPM. When asked 


to convert this to the mill frequeney. 


When time is a factor, redesign and 
rewinding can be completed in a much 


aie shorter time than it normally takes to get 
National redesigned and rebuilt it to 60 


cycle, 4.000 HP, 12.000 V.. 360 RPM— 


adequate for all requirements. Winding of For detailed information on similar 


delivery on a new machine. 


the rotor is shown in photo above. problems of your own, give your nearby 
Where redesign can produce the change National field engineer a call or get in 


you need, it offers substantial savings over touch with us here in Columbus. 


NATIONAL ELECTRIC (OIL COMPANY 


COLUMBUS 16, OHIO, U.S. A. 


ELECTRICAL ENGINEERS: MAKERS OF ELECTRICAL COILS AND INSULATION — 
REDESIGNING AND REPAIRING OF ROTATING ELECTRICAL MACHINES 
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How CDF Di-Clad 
can solve your 
printed-circuit 

problems 





The CDF line of copper-clad laminates in all grades 
is now known by a new name—Di-Clad. Di-Clad 
grades meet the varying needs of design, production, 
and operation of electronic equipment. Grades other 
than those described are also available 


Di-Clad 28E. For high mechanical strength, low 
moisture-absorption, and good insulation resistance, 
CDF Di-Clad laminates of epoxy resin laminated 
with glass fabric offer the designer a strong, reliable 
combination 


Di-Clad 112T. A Teflon* glass-fabric laminate offer- 
ing the best dielectric properties over a wide tem- 
perature and frequency range. 


Send us your requirements and let our engineers 
help you select the right grade for your application. 





sea set corer arr ens ers ere von wie, @S CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE Bit COMPANY « NEWARK 86, DEL. 





TYPICAL Di-Clad PROPERTY VALUES 





" Di-Clad 26 Di-Cled 28 Di-Cled 28E Di-Cled 1127 
Di-Ciad 2350 NEMA XXXP) (NEMA XXXP) NEMA G Teflon’ 


BOND STRENGTH—0.0014” foil (lbs 

to separat width of foil from lan 

MAXIMUM CONTINUOUS OPERATING 
TEMPERATURE (Deg. C.) 


DIELECTRIC STRENGTH (Max 
per for 1/16 thickness 
INSULATION RESISTANCE (Megohms) 9¢ 
hrs. at 35°C. & 90% RH (ASTM D257, Fig 
DIELECTRIC CONSTANT 10° Cyc 


DISSIPATION FACTOR 10° Cycles 

ARC-RESISTANCE (Seconds) 

TENSILE STRENGTH (psi.) 000 16,006 2,000 
FLEXURAL STRENGTH (psi.) a 27.000 1 . 18.000 


IZOD IMPACT STRENGTH edgewise 0.80 f 0.42 


IDs. per inch of notch) 


COMPRESSIVE STRENGTH flatwise (psi.) 32,000 28,000 25,000 2,000 0,000 


BASE MATERIAL OF LAMINATE aper Paper Paper ave Fine-weave, 
medium-weight medium-weight 
glass cloth glass cloth 


Natural Natural Natural Natural 


greenish 


COLOR OF UNCLAD LAMINATE Natural 





All these standard grades are available with 0.0014” and 0.0028” or thicker electrolytic or rolled copper foil on one or both 
surfaces. Other metal foils and other resin-and-base combinations can be supplied on special order 











*Du Pont Trademark 
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ELECTRICAL FITNESS 


a healthy condition that too feu 


businesses enjoy. But the 10% that do 


are rewarded with increas produc- 


tivity, lower costs and less maintenance. 


Where do you stand electrically? Check 
the following cases. See how electrical 
fitness can inject new efficiency and 


economy into your operations, too 





Is your business electrically fit? 


It is, if your electrical system can keep pace with modern 
machines and other severe electrical demands. It is not if you 
are plagued with excessive maintenance, work-stopping cur- 
rent outage or an inability to relocate equipment quickly with- 
out costly electrical rewiring. 


On these pages are examples of electrical fitness the BullDog 
way. Read how it insures dollars and sense results. 


HERMAN MILLER 
ZEELAND. 
MICHIGAN 


Power on wheels...and on tap 


BullDog Industrial Trol-E-Duct® brings mobile power 
to the production line . . . feeds trolleys that roll with 
the job—or right to it! New production units are 
powered by merely inserting new trolleys. Equipment 
works full time while production rolls smoothly. 


Universal Lighting Duct® proves the easy answer to 
all lighting needs . . . can’t be beaten for flexibility, 
either. Available in 20- and 50-amp capacity, Universal 
Duct both feeds and supports lights and small power 
tools. Fixtures twist in at any spot, can be moved and 
relocated in seconds. New 20-amp Lighting Duct 
requires no supplementary fusing. Both offer top 
lighting mobility at remarkably low cost. 


BOSC0O08* 








Safety is a certainty 


Bull Dog puts Salety /irst Duo-Guar 

Electri-Center® panels (pictured) provide over-all cir- 
cuit protection protect circuits 
magnetically. U Vacu-Break 
Bull Dog Safety Switche m “7 arcs 


Another first 


chboards, par 


bolt-tight ele 
Compact Cordon 
stations combu 


breakers wi 


Amp-traps* 


ALLMARK—MANSAS CITY, MISSOUR 








RCA— MOORESTOWN, NEW JERSEY 


New circuits in seconds plus 
low-cost power 


As power goes. so goes producti 
BUStribution 

absolute electri 

power with greatest efm 

slims electrical of moving and 


by as much a ’ New circuits 


seconds ithout rewiring or electri 


The entire system can be expanded or com- 


pletely relocated to meet changing power needs. 


Pioneered by BullDog, lightweight aluminum BUS- 


tribution Duct cuts handling and installation costs... 


im ma 
rims 


Powered up to meet the future 


< Hallmark is electrically fit. Its BullDog secondarv 


distribution system will keep this new plant modern, 


too. BullDog Unit Substations, Power Panels and 
other switchgear n nly serve today’s needs best and 
facilitate almost instant power 
expansion. Interchangeable switch units in BullDog 


most economically, | 


Switchboards, for example, are available in a wide 
range of ratings. They can be quickly changed or new 
units can be easily added when electrical requirements 
change. Expandability like this keeps power ready, 
willing and able—whatever the future demands. 








PLANNED POWER on display—it’s yours ina 
system of coordinated BuliDog components. 
1. Unit Substation and Unit-Versal® Switch- 
boards. 2. Lo-X® Feeder Duct. 3. Plug-in® Duct 
4. Industrial Trol-E-Duct®. 5. Universal Lighting 
Duct. 6. Pushmatic Electri-Centers®. 7. Clamp- 
matic® Safety Switches. 8. Power Panels. 


to efficiency and economy, too! 


Don’t let power problems get your business down. Look to 
BullDog for know-how and equipment to most effectively 
serve all your lighting and power loads. No better time than 
now to call your BullDog field engineer. He’ll analyze your 
particular needs . . . study existing facilities . . . outline the 
best and most economical way to put your business in top 
electrical shape and keep it there. 


On a complete secondary distribution system or the smallest 
part—on unit substation or simple circuit breaker—BullDog 
engineering certifies efficiency, economy, safety. Consult your 


electrical contractor or BullDog field engineer or write direct. 
BEPCO 


BOSBO0G0= 


BullDog Electric Products Company, Division of I-T-E Circuit Breaker Company 
Detroit 32, Mich. BullDog Export Division: 13 East 40th St., New York 16, N.Y 
In Canada: BullDog Electric Products Co. (Casada) Ltd., 80 Clayson Rd., Toronto 15, Ont, 


BETTER ELECTRICALLY 
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J-M Transite Ducts install fast to 
give complete cable protection. 


Because speed and economy set 1 
pace in today s highway programs, ! 
and more nignway Cabies are g 
Johns-Manville Transite | 


For speed, Johns-M 


up tight in seconds with ] ting from highway tr 
J-M Plastic Couplings, and Transite’s Let us send 5 
smooth bore is free of burrs and other brochu 
obstructions that may inte rfere or cause Johns- Ma ar 


damage during pulling of cables. York 16, N. ' £ 
For economy, J-M asbestos-cement Port Cred * Outs i¢ 


JOHNS-MANVILLE Transite Ducts 


Made of Asbestos-Cement 


J-M Conduit for direct buried banks and exposed runs 
4J-M Korduct® for concrete banks 
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FOUR dis- 

tinct divisions 

in one steel com- 

pany, inter-related, mone 
specialists in their own field 

of endeavor and singly man- 

aged. 


Some clients take advantage 
of all four, others one 
or more. 


Fabricated Structural Steel and Fabricated Reinforcing Steel for 
Bridges, Commercial and Industrial Buildings: Schools, Hospitals, 
Power Plants, Coal Washing Plants. 


Galvanized Structural Steel for Electrical Transmission Towers and 
Substations. 


Carbon Steel Warehouse Products: 


Structural and Bar Shapes, 
Plates, Hot and Cold Finished 


Bars, Construction Products. 


Pressure Vessels fabricated to the ASME Code from Carbon, Alloy, 


and Alloy Clad Steels for the Chemical and Petroleum Processing 
Industries. 


for over 40 years 


FLINT STEEL CORPORATION 
TULSA ... MEMPHIS 


ELECTRICAL ENGINEERING 


Industrial Notes 


Conti - fror page 18A) 


Traid to Distribute Zoomar Supersonic 
Lens. A supersonic lens which ts built t 
shock, and vibra 


s of Mach 4 and 


Space Vehicle Tracking System 


Electrical Work Precedents in Housing 
One ‘ ree \ ) - Hi 


H 


ng. Electrical work 
ihe tt ty dings themselves, 1s fireproot 
For further information contact Burndy 
Corporation, Norwalk, Conn 
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For Reduced Installation 


and Maintenance Costs... 
DELTA-STAR Metal-Enclosed Isolated-Phase Buses 


Delta-Star Metal-Enclosed Isolated-Phase Buses g 
faster, and 


less time tor 


Your savings start at instal'ation. Delta-Star 
assembles 6- or 8-foot longitudinal sections and shi; 
them 1n 


Shins ners ; . 

. hig corner : = septa next installation cneckK 
1} ] im } 

nstaliec duces 7a ing y iimiumnating . WA 

installed. Redu ated-Phase Buses. For full detail 

longitudinal gaskets. 


epresentative or write i 


Your savings continue year after year in inspection [ n, H. K. Porte pany, Ir 
and maintenance. You easily remove the telescoping District of 


H.K.PORTER COMPANY, INC. 


DELTA - AR ELECTRIC DIVISION 


3-Star Electric, Disst 


C 
Refractorie Rivers 


rge and Fitting en Rope, Quaker Rubber, 











Soggy land and heavy reels of Okonite Cable presented a rugged 
installation problem. But by digging a 4-foot trench, and by 
“putting the Cat before the truck before the float,” Guarantee 
Electrical Co. laid down two cables simultaneously at three miles 


per hour. Cables were a 15kv, 3-conductor Okolite-Okoprene 
submarine power cable and a 24-conductor Okolite-Okoprene 
submarine control cable designed to assure the continuous water 
supply essential to plant operation. 


“We specified Okonite because... 


This tough installation called for top-quality 
cables to assure continuous plant operation’ 


~~ Dem 


a nts are 

‘ourmeat’,’’says 

Arthur Kaspar, 

Chief Electrical 

Engineer of 

Guarantee Elec- 

trical Company 

of St. Louis. “A good example is 

our recent cable installation for a 
large plant here in Missouri. 


1° 
nainge 
Anais 


“Our client specified a never-fail- 
ing, 24-hour-a-day, controlled 
source of plant water. The best 
pumping station site was miles 
from the plant, in low-water marsh 
land subject to periodic flooding 


ppi River—up to 
vel. One thing 
-alled for really 
for power and 
for control of the complex pump- 
ing station that would supply the 


water to the plant. 


was certain...tn 
dependable cabies 


“Another thing was certain, too 
... this was a job for Okonite. Our 
experience has taught us that Oko- 
nite gives maximum insurance and 
value where dependability in vital 
circuits is concerned.” 

Conferences between Mr. Kaspar 
and Okonite developed the proper 
cables: unaffected by water, highly 
resistant to soil conditions and 


other factors that attack any 
buried or submerged cable, and 
backed up by Okonite’s 78 years of 
making highest-quality cable. 

* + 
For your vital circuits, take a tip 
from Mr. Kaspar and other lead- 
ing electrical engineers and specify 
Okonite. Whatever the installa- 
tion, when you talk to Okonite 
you'll get an unprejudiced recom- 
mendation for your cable needs 
because Okonite, and only Okonite, 
makes cable by all four insulating 
methods: strip, dip, extrusion and 
taping. The Okonite Company, 
Passaic, New Jersey. 


5248 


where there’s electrical power... there’s OKON ITE CABLE 





when you have THE FACTS 
to prove O-B is the best 
buy in station insulators 


Why take 


Sla 


Right in your own office you have the facts of station 
‘ 


re Y apf rman > when in ‘ lad ry! + = 3 
insulator periormance -—- when instalied —- replacements, 1 
any -- reasons why. 


Since all such insulators cost about the same, dur 


ALA’ l 
| , 
the real measure of value. 


If your experience is typical, O-B will show a definite 
advantage to you. And remember, switchgear manufacturers 
will supply the insulator of your choice providing 1 r 


that choice. 


YOu express 


In ordering new switches or “package”’ substations, specify 
O-B insulators by name. Your own records will amply justify 
this slight extra trouble. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


Ohio Brads. 
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_ Newest Development in High- 
Voltage Lightning Arresters | 


YOURS ONLY IN 
-THOREX DYNAGAP 


‘ ; 
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‘ 
‘ 7 ‘ ; a! . 














Contamination Resistance 


One electrically-continuous insulated housing from 
line to ground confines leakage currents resulting 
from contamination entirely to the outside surface. 
This simple, basic Thorex improvement effectively 
combats the destructive action of stray currents 
entering the sensitive protective circuit at inter- 
mediate points, via the end caps of stacking units. 
Such unit type construction has always character- 
ized high voltage arresters -- prior to the revolution- 
ary Thorex single-unit housing design. 


Construction Economy 


Single-unit, high voltage Thorex Dynagap arresters 
are manufactured, shipped, and installed in one 
light-weight piece 

external bracing or support is required at any 
voltage. Regular pedestals or other inexpensive, 
standard mounting bases are adequate for all rat- 
ings. Construction economy resulting from these 
new Thorex features will often defray the cost 
of the arrester, compared to previous elaborate, 


expensive practices. 


rie 


Small as an Insulator Stack 


Small-size, efficient Dynagap elements permit radical 
miniaturization of high voltage lightning arresters. 
Today, the Type MPR Thorex corresponds in both 
height and diameter, to the dimensions of a com- 


] 
% 


parable switch insulator stack. Grading rings, used 
only above 182-kv line-to-ground ratings, are a mere 
»-inch diameter. Wherever an insulator stack 
can be placed, you can now install a lightning 
arrester - - right within steelwork if desired. Station 


) 1 
Ton. 


area and construction cost may be benefitted by 
important savings, plus an element of convenience 
heretofore unknown. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 
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INSULATING SLEEVE PRESERVES 
LIFE OF COMPRESSION SPRING 
ASSEMBLY... ADDS TO 
DEPENDABILITY OF 0-B BUSHINGS 


This sleeve is life insurance for your bush- 
ings. Here’s how it works, and why it’s 
so valuable. 


Assembly of the bushing -- its strength, 
its air and moisture seals, its ability to 
recover from mechanical shock - - therefore, 
its very life, all depend upon the force exerted 
by the compression springs contained in the 
oil reservoir. Every make of bushing utilizes 
some adaptation of this basic spring com- 
pression assembly principle. 


These springs are tempered steel -- an 
electro-magnetic metal -- in a magnetic 
field. The inherent heating effect is largely 
offset by nesting the springs external to the 
conductor, thereby preventing a closed mag- 
netic circuit. But, these springs offer a cur- 
rent path in parallel with the conductor. 
They can carry a fraction of line current -- a 
duty for which they are poorly adapted, and 


= 


‘ICE 


which can produce heating, accompanied by 
slow annealment and ultimate loss of proper 
spring force. 


By insulating the bottom of the reservoir 
from the conductor with a sleeve, current 
can flow only through the conductor. The 
springs are not a part of the load current 
path. There is nothing to cause heating. 


This may seem like a small detail. Actual- 
ly, it is only one of many details O-B has 
learned in 50 years of successful bushing 
manufacture -- one of the details, when all 
added-up, that account for the uncommon 
reliability you’ve learned to expect, and 
consistently find, when you specify O-B 
bushings on your station apparatus. 

OHIO BRASS COMPANY, MANSFIELD,) OHIO 


Ohio Brass 





3 big reasons why ISOLATORS 
are the ideal disconnects 


ISOLATORS are safe! 
The ISOLATOR’s straight line switching 
action greatly reduces hazard from live 
parts. In all switch positions the live 
parts are effectively shielded by an in- 
sulating sleeve and there is a clearly 
visible gap in the open position. 


ISOLATORS save space 


Using 14 the space required by an equally 
rated knife switch, ISOLATORS cut down 
the cost and labor of cubicle construction 
as well as floor space. They are easy to 
install... light in weight and are shipped 
complete with all elements mounted and 
aligned in a rigid frame. 


3E combines ISOLATORS and 
bus ducts to make the ISO-DUCT... 


...anextremely practical switching center 
that saves space and is ideal for expansion 
in either direction. The ISOLATORS can 
be combined and interchanged with pot- 
heads in any arrangement. The ISO- 
DUCT is neat, handsome and efficient... 
the ideal switching center for any plant. 


Write for Bulletin 140 


EvcecrTrRicat EnGineeRrs Equipment co. 
Meirose Park, Miinois 


Representatives in principal cities—in Canada by Power-Lite Devices, Ltd. 
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CUSTOM ENGINEERED 


RECTIFICATION 


© Germanium 
We don’t make pop-up toasters or tele- © Silicon 
vision sets—our business is Semicon- © Selenium 
ductor Power Conversion Equipment 
and Systems. This intense specializa- 
tion assures you of the best rectifier 
equipment it is possible to build—plus 
the flexibility of modifying designs to 
meet specific, exacting requirements. 
Such valuable EXTRAS are evident 
in every Sel-Rex Rectifier installation. 


Send for FREE “GUIDE” to Indus- 
trial Rectifier Equipment 















Rectifier Division - 


SEL-REX CORPORATIO 


NUTLEY 10, NEW JERSEY: 
“Complete Semiconductor Power Conversion Systems for any AC to DC application.” 


Representatives in Principal Cities 





TELEPHONE AND TELEGRAPH EQUIPMENT 


Radio Engineering Products is currently producing a number of types of equipment, 
nd mechanically interchangeable with standard Bell System apparatus. 
CARRIER-TELEPHONE EQUIPMENT 

C5 Carrier-Telephone Terminal (J68756). A kit for adding a fourth toll-grade channel 
existing C systems is available. * Cl Carrier-Telephone Repeater (J68757) © 121AC 
Carrier Line Filter * H Carrier Line Filter (X66217C). 


CARRIER-TELEGRAPH EQUIPMENT 


electrically 


Q 


te 


40C1 Carrier-Telegraph Channel Terminal (J70047C) © 140Al1 Carrier Supply 
J70036AI, etc.) © 40ACI Carrier-Telegraph Terminal. 

VOICE-FREQUENCY EQUIPMENT 
v1 elephone Repecte J68368F) © Power Supply (J68638A1) © Vl Amplifiers 
J68635E2 and J68635A2) * V3 Amplifier (J68649A) © V-F Ringers (J68602, etc.) ® 
Four Wire Terminating Set (J68625G1) © 1C Volume Limit J68736C) 


D-C TELEGRAPH EQUIPMENT 
16B1 Telegraph Repeater (J700378B) * 10E] Telegraph Repeater (J70021A) © 128B2 


Teletypewriter Subscriber Set (J70027A). 


TEST EQUIPMENT 
2A Toll Test Unit (X63699A) * 12B, 13A, 30A (J64030A) and 32A (J64032A) Trans- 
mission Measuring Sets * 111A2 Relay Test Panel (J66118E) * 118C2 Telegraph Trans- 
mission Measuring Set (J70069K) * 163A2 Test Unit (J70045B) © 163Cl Test Unit 
(J70045D). 


COMPONENTS AND ACCESSORIES 


255A and 209FG Polar Relays * Repecting and Retard Coils, several types * 184+ 
185, 230A and 230B Jack Mountings. 


RADIO ENGINEERING PRODUCTS 
1080 UNIVERSITY ST., MONTREAL 3, CANADA 


TELEPHONE CABLES 
UNiversity 6-6887 RADENPRO, MONTREAL 
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THREE-PHASE INSTALLATION of L-M’'s new Ulitra-Valve arresters, rated 60 kv maximum, in a 69 
kv substation. The arresters are light and compact, and have outstanding electrical characteristics. 


With Simple Series Gap and Valve Disc Design, 


New Ultra-Valve Intermediate-Class Arrester Is 
Exceptionally Rugged, Durable, Light, Compact 


Line Material 
compact intermediate-c 


1 
simplicity, exceptiona 


he unusually 1 
the possibility of con 


Lk 4 L 
m ra} } ing i ; nent 
ent rougn ing in shipment 


L-M’s new Ultra-Valve arresters are capable of meet- 
ing the minimum discharg 
for station-type arresters, as listed in ASA Standard 
C62.1-1957. These arresters provide excellent e 
characteristics and are presently available in standard 
voltage ratings from 20 kv to 


e capacity and duty cycle tests 


3 kv inclusive. 

Ask your L-M Field Engineer for more information 
on how L-M’s new Type F arrester can provide greater 
lightning and switching surge protection on your system. 
Or write Line Material Industries, Milwaukee 1, Wis. 
In Canada, Canadian Line Materials, Ltd., Toronto 13, 
Ontario. 


am, LINE MATERIAL Industries 


McGRAW-EODISOWN COMPAN Y 


Two-bolt terminals 


Light-weight 
aluminum end-castings 


Heavy compression spring 


Ceromic resistor rings 


Valve discs and 
spark gaps cre 
alternated throughout 
the arrester 


L-M’s new Type F Ultra-Valve inter- 
mediate-class arrester is available in 
all standard ratings, 20 through 73 kv. 
3 through 15 kv and 90 through 121 
kv will be available soon. 


Lightning Arresters 








UNITRON 
the most 


forward 
achievement 
yet in 
semi-conductor | 
rectification —° de 10,000 amp at 30 v. Other units are schedule 


r technica 


ring 
é 


Circuit Breaker Company 
Transformer & Rectifier Division, 19th & Hamilton 
Sts., Philadelphia 30, Pa 


(fT : I-T-E CIRCUIT BREAKER COMPANY 


PHILADELPHIA, PENNSYLVANIA 
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How silver helps conductors at elevated temperatures 
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TECHNICAL SERVICE. | hi 


COPPER CONDUCTORS 


THERE’S AN ANACONDA ELECTRICAL CONDUCTOR FOR EVERY NEED 


WIRE & ROD FLAT BARS ROUND TUBES [ff SQUARE TUBES VENTILATED CHANNELS 
: SQUARE TUBES 
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METAL-CLAD SWITCHGEAR 


TORCHES IGNITE FLAMETRAP (botton nd con- SECONDS LATER, FLAMETRAP has snuffed 


New 2lo\iJ3systc\) Insulation Snuffs Out Flame 
...No Toxic Gases...Highest Arc Resistance 


T-E developed FLAMETRAP 
jays most advanced 


vely in I-T-E 


- aa a nam él 
And melamine stands 


s. So FLAMETRAP suffers 


FLAMETRAP INTERPHASE BARRIER. Standard equipment 
I-T-E 5 ar 5 k tchge f 


I-T-E CIRCUIT BREAKER COMPANY 
PHILADELPHIA, PENNSYLVANIA 
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ARMORED CABLE 


For Power Distribution in New Plants or in 


Modernizing Old Pla 
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interlocked armored cables are nota 


um dollar-savings and maximum perfec 
e etos fu and hi: P- hecine (OC Interlacked 
Sure TO specify ond Duy Kockbesios - cxec 
Armored Cable — the superior 
e now for the new Rockbestos mon 
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AVA Cable 
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ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONNECTICU 
NEW YORK E 


° 
° DETROIT . CHICAGO e OAKLAND « 
OS ANGELES 


NEW ORLEANS 


ROCKBESTOS A.V. 


THE SUPERIOR A.VA. CABLE 
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Sola tailors DC power supplies 
to fit your mechanical requirements 


space. Another 
large transient or 


t ‘onstant Voltage 
DC Power a Fo peng acy srt to specia il order 
From chassis for standard relay rack mounting, to base 
plates of varying size and shape, Sola can provide you 
compact, regulated DC supplies in the 
designed to fit your mechanical requirements. 


a Sola 


Shown above 


“ampere” range 


The unique combination of Constant Voltage 
Transformer, a semi-conductor rectifier and high capa- 
citance filter provides substantial quantities of power in 


SOL 


Consiand biltiage 


DC POWER SUPPLIES 


nportant feature 


“pulse ’ loads 
rulation of 1 


Sola DC supplies provide output reg 
with line voltage v it as 15 These 
units have no moving 
maintenance 
special DC power supplies designed 
and mechanical specifications, write to Sola 


»., 4633 West 16th St., Chicago 50, Illinois 


inlations as gre 
require no mechanical ad- 
For further information on 
to your electrical 


Electri 


parts 


justments ol! 


- 


Lian 


9s & 


CONSTANT VOLTAGE TRANSFORMERS © LIGHTING TRANSFORMERS © CONSTANT voureaoe DC POWER - aly ag 
r 1ss.; Cleveland, Ohio; Kansas City, 


SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, 
New York, N.Y 


Mo.; Los Angeles, Calif 
Sola Electric (Canada) Ltd., 


VGINEERING 


Philadelphia, Po.; San Francisco 
Toronto 14, Ontario: 24 Canmotor Ave 


Iinois, Bishop 2-1414 © BRANCH OFFICES: Bosto 
se Meeeninn Be” ves in Other Principal Cities 


Calif.; New Haven, Conn e 
Clifford 1-1147 
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ANACONDA PROTECTS THE POW 
WITH ENJAY BUTYL RUBBER 


impact resistance! The 5-year-old Anaconda 
giant shovel with power was buried 
tons of rock when a 
. yet the cable ] 
This is one of the many Anaconda prod- 
Enjay Buty] for outstanding performance. 


9g 
3utyl is unmatched in its resistance to impact 


r 


u 

abrasion, moisture and weathering, ozone and 

corona... properties that make it the world’s out- 
standing rubber value. 

Low in cost and immediately available in a grade 


a 
ailor-made for your electrical application, Enjay Buty! is the rubber to boost 





performance and cut costs. For further information, and for expert technical 


assistance, contact the Enjay Company. 


Pioneer in Petrochemicals 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
i} e Boston« Charlotte «Ch e Detroit « Los Angeles e NewO o7 ! 
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(Con Edison increases capacity 


with liger brand 


IKE most utilities, Consolidated Edison, New 

York City, is rapidly expanding in an endless 

race to keep up with growing demand for electrical 
pe wer, 

The problem of old and new comes into sharp 
focus in the Williamsburg section of Brooklyn. It’s 
one of the earliest settled areas of the city. Many of 
the houses were not designed for any electricity— 
let alone for refrigerators, freezers, air conditioners, 
automatic heating systems and do-it-yourself 
power tools. 

The installation of the Brooklyn-Queens Ex- 
pressway—a new Belt road that sliced through the 
heart of Williamsburg, got in the way of existing 
electrical conduits and relocated some Con Edison 


AMERICAN STEEL & WIRE DIVISION, 


Columbia-Geneva Stee 


n Division, Fairfield, Ala., Southern Distributors « United 


Paper-Lead Cable 


customers. Now, the utility is re-routing with new 
lines to avoid the expressway. 

The over-all job is a massive one, and the cable is 
supplied by several reputable manufacturers in- 
cluding American Steel & Wire. In the district 
shown in the photographs, AS&W shipped some 
12,000 feet of 2,0, 27KV, 3-conductor, paper- 
insulated lead-sheathed Tiger Brand cable in care- 
fully predetermined lengths. 

For high voltage feeders, Tiger Brand Paper 
Insulated Cable is available in solid or gas pressure 
types. Many special constructions are available as 
standard production. An inquiry detailing your 
requirements will receive our prompt and careful 
attention. 


UNITED STATES STEEL, GENERAL OFFICES: CLEVELAND, OHIO 


Division, San Francisco 


Pacific Coast Distributors 


d States Steel Export Compar 
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USS TIGER BRAND ELECTRICAL WIRE & CABLE 
a standard Tiger Brand Cable for every special job 


* Asbestos Wire and Cable © Varnished Cambric Cable 


© Mold Cured Portable Cord * interlocked Armor Cable 
® Shovel & Dredge Cable * Special Purpose Wire & Cable 
© Paper & Lead Cable © Aerial, Underground and Submarine Cable 


UNITED STATES STEEL ousnatil 
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“We learned to use the | joo mun soc 


“Bendix Gl \ 


computer in just 


four hours. 


Processing System Released for Sale. | 


\ i Cas Regi ( 


Force Communications 


Svstem 


G-15 ADVANTAGES Memory and speed mputer ROO 


Osti Tt r tim 


,(hM) 


Company Move 


Built and backed by Bendix, the G-15 is serving scores 
of progressive businesses, large and small, throughout 
the world. For the details, write to Bendix Computer, 





Department K-2, Los Angeles 45, California. 
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AMPli-var splices 
can be used on 
solid or stranded 

| conductors, or 

5 combinations thereof. 


The NEW AMPli-var splice 


for identical, mass produced splices of 
enamel, poly-vinyl acetal and similarly coated wire 


The cutaway of the AMPli-var splice shows how the conductor materia! and serra- 
tions are bonded by extrusion for added strength and electrical contact. The splice 
is as corrosion resistant as the wire itself 

The AMP Horizontal Automachine ideal for assembly line production uses 
AMPli-var splice connectors in strip form, for at plicing as fast as the 
operator can insert the wires 

AMPli-var lices, with multiple ring stripping action, eliminate scraping, dis- 
solving in solvents, burning, or other methods for removing insulation. Included 
among its many other features are 

NO HEAT DAMAGE TO WIRE OR INSULATION—as often occurs in alternate methods of 
splice ing 

SMALL SiZE—scarcely larger than the wires themselves, but design-engineered to 
lock wire and connector into a high tensile strength splice. 

CORROSION RESISTANT—the joint is hermetically sealed during splicing. 

LOWER INSTALLED COSTS—eliminates soldering materials and equipment . . . requires 
less wire . . . reduces time required to make the splice. 


Further information is available on request. 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


A-MP products and engineering assistance are available through wholly-owned subsidiaries in: CanadaeEnglandeF ranceeHollande Japan 
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great new 
environmental 


CANNON PLUGS 


1. The DPSM 
World’s first environmental magnesium connector 


Sealed for high altitude and pressure applications... exceptionally light! 
First completely environmental rack-panel connector 
First rack-panel connector that can be used as cable connector 
Four different sizes * Many insert arrangements + Polarized—4 alternate 
positions * Floating mounts + Moisture proof 
Available with—Hermetic sealing + Co-axial contacts » Thermo- 
couple contacts « Crimped contacts « Air lines 


Can be back-mounted — permitting bench fabrication of harness 
assembly 


Write today for catalog DPSM-1 


2. CT-E 


Designed for commercial jet airliners 
Shorter —lighter 


No moisture trap * Moisture of « Easy to assem- 
ble « Vibration proof 
Series CT-E Connectors meet strict space and 


weight requirements cre immediately avail- 


able in all MS insert patterns. Meet MIL-C-5015 
Write today for catalog MS-E-3 

The excellent performance of each of 
these new plugs has been amply proved 
in actual use. You can depend on them 
for the optimum efficiency and reliabil- 
ity characteristic of all plugs in the 
complete Cannon line. 


(a 


(Z) ALLO PLUS 


CANNON ELECTRIC COMPANY 
3208 Humboldt St., Los Angeles 31, Calif 


Where Reliability for Your Product 
is Our Constant Goal 


Please refer to Dept. 117 


Factories 
London; 


n Los Angeles; Salem, Mass.; Toronto; 
Melbourne; Paris; Tokyo. Representatives 
and distributors in all principal cities. Please see 
your Telephone Yellow Book 
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When choosing a premium power cable... 


How much choice do you really have? 


Bring your cable problems to Rome 
( \\ eT < cs T rer if 
Rome 
Getting the right jacket t or 


Full choice of insulating compounds 
Or es ( 


ROME CABLE 


Cc O R P OF R A T +t QO N 


LECE 











Accurate, Fast Acting, Frequency 
Type Telemeter for Transmission 
over Wire Lines, Microwave, 
and Power Line Carrier 

The M 


Accurate ‘<:<c 
HIGH-SPEED <p: ssissn 
Continuous «rent. a¢ 
ae 
for ted 


VOLTS 
AMPS 
WATTS 
VARS 
ETC. 


Built-in 

Self- circuses 
Calibrating «°°: 
Circuit... 


Verts 


signal 


e< 


WE CAN HELP YOU 
Our Applications Department is 
ready to assist you in your control 
telemetering or communications 
problem. Phone DEerfield 4-3100 


Write for Technical and Application Data. 


Kadio Frequency 


LABORATORIES, INC. 
Boonton, New Jersey, U.S.A. 


NEW PRODUCTS 


Kart-O-Matic Equipment. This new equip Manufacturing Company 
Ave 


N. Hollywood 


employs pe riorate d 


Ltd 
Calif 


" 


nm 
The 


film 
sprocket 


5546 
Ch 


magic 


Sat 
ment simplifies transporting and winding 
in the cable Ideal for 
re-reeling cable from one reel to another, film 
! l Kart-O-Matics bY a 
Coiler Stand chron 
through 
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Manutac 
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Direct Measuring Microscope. I! 


Photocopier Ends Chemical Mixing. } 


r r 


Reliable Punch Press Double Stop ¢ ontrol 


Push-Button 


Carrier Voltage Attenuators 


g t é 0 \ r 


Di 


Data Recording System. 
! 


This 


i reproduc ng equip 


multi chan 


el data recording anc 
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No. 4 in a series 


Right off the CL/r2e _ 


Power for earth satellites could 
be supplied by a new chemical 
battery that uses a dye to con- 
vert sunlight into electricity 


A new bearing meta! of tin and 
aluminum is said to combine 
the bearing qualities of one with 
the light weight of the other. 


Negatively ionized air is being 
used as a painkiller for patients 
with severe burns. After two 
exposures of twenty minutes 
each no narcotics are needed 


Users of High Voltage cables 
should note that high molecular 
weight polyethylene can be ex- 
pected to have a voltage life 
about seven times that of stand- 
ard polyethylene. (From paper 
on Dielectric Strength and 
Voltage Life of Polyethylene, 
presented at AIEE Winter 
General Meeting, February 
1958, by Messrs. Hunt, Ware 
and Koulopoulos of Simplex 


A new, automatic door opener 
is installed overhead, like a door 
check, and requires no complex, 
under-floor wiring. It can be in- 
stalled in a few hours 


In a new cook steve the heat is 
generated in the utensil by put- 
ting it in a magnetic field. No 
heat is wasted and spilled food 
does not burn. It is said to be 
faster than ordinary electric 
stoves 

The ‘“‘cage zone’’ melting sys- 
tem has proved successful in 
purifying niobium. Under high 
vacuum the metal is melted by 
high frequency current and the 
impurities separate to be cut off 
later. 


A vinyl lining material for 
swimming pools of masonry or 
wood is in the form of sheeting 
with an adhesive back that 
sticks to the sides and assures 
complete waterproofing 


To meet the growing demand 
for power by industry, Simplex 
has installed new equipment 
that allows cable cores of 
greatly increased diameters to 
be armored with CONDEX, 
the interlocking armor tape 
made by Simplex since 1924. 


Printed pages can actually be 
made to talk by means of a 
Japanese invention. The back 
of the paper is treated like mag- 
netic tape and produces re- 
corded sounds when a reproduc- 
ing head is passed over the 
printed words. 


Further information on 
these news items and on 
Simplex cable is available 
from any Simplex office. 
Please be specific in your 
requests. 


A new, thirty-nine-passenger 
bus for intercity service is 
claimed to have many advan- 
tages. It has a flat floor (no 
step-up to seats), a “recreation 
area,’ lavatory, reclining seats 
and air suspension. 


The size of electrical compon- 
ents may be further reduced by 
a process for putting tiny ger- 
manium transistors into printed 
circuits. 


Buildings are being erected 
with the use of balloons instead 
of derricks. 


A method of projecting color 
pictures on a screen from black 
and white slides has been dis- 
covered 


An acknowledged leader of the 
cable industry in research and 
manufacturing skills, Simplex 
scientists and engineers present 
technical papers on a variety of 
subjects of interest to users of 
insulated cables. A list of 
papers read before the AIEE 
and other associations will be 
sent on request. 


“the American manufacturers of transoceanic telephone cables”’ 


APRIL 1958 


ELECTRICAL ENGINEERING 


Underwater nerves take 


the “miss” out of missiles 


lest rockets fired from the U.S 


Force Test Range in the 


- é' — ~ 
Islands are tracked electronically 


series Of check points aiong tt! 


routes. This close observation detects 


itest variance from the n 
intended flight path. The 
munications link for this 
1400-mile Simplex submarine 
Puerto Rico a product 
most modern techniques it 

le manuf ire 

‘or | ve ge power tra 

tne mm xacting comm 
cables, Simplex’ research 


facturing fa 


the sligt 


service 


SIMPLEX WIRE & CABLE CO. 


Cambridge, Massachusetts and 
Newington, New Hampshire 





BIDDLE DIELECTRIC TEST EQUIPMENT | New Products 


( 


..- for measuring direct current at voltages up to 100 
kv when applied to the insulation of generators, trans- nk gud plats eae a 
formers, bushings, cable, etc. eet ears 


Le) >) 4 Ry, 


current output 6 ma continuous at 100 kv 


IMPORTANT FEATURES IMPORTANT APPLICATIONS 


, 


MODEL I-A 


“ 3 ma continuous at 40 kv 
4 VOLTAGE 


Automatic Component Tester Uses Card 


Programming 


JAMES G. BIDDLE CoO. 


1316 ARCH STREET ¢ PHILADELPHIA 7, PA. 


ELECTRICAL TESTING INSTRUMENTS © SPEED MEASURING INSTRUMENTS 
LABORATORY & SCIENTIFIC EQUIPMENT 


James G. Biddle Co. Name 
1316 Arch S2.. Phila. v, Pa. Company 
Please send me Address 
BULLETIN 22-EE Zone State 
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® 
SAFETY Mm. I. CABLE 


the answer 
to industria 
power 
wiring... 


~~ 


SPACE SAVING INSTALLED EASILY 


Time saving Fast power wiring 


Permanent to cut down-time 


More and more General Cable’s Safety M1! 600 Volt 
Wiring System is being used because it can take the abuse 
of industrial application, giving trouble-free operation 

and unexcelled performance under the most severe 
conditions. Particularly adaptable in hot and wet locations. 
Available in 1, 2, 3, 4 and 7 conductor for power and 
control circuits. 


ting in main Japan Oven contro! ¢ 
Lumber ond Manufacturing 


Ask for a Demonstration To-Day! 


GENERAL CABLE CORPORATION, 420 Lexington Avenue, New York 17, N. Y. 


Offices and Distributing Centers Coast-to-Coast 


for quality and service...specitfy 
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New Products 


( 


iis 


Line Amplifier and Remote Power Supply 
‘ Rage 


vie + 


(Courtesy Louis Allis Co.) 


Noiseless, Blastless Exhaust Tools 


motor speeds 
relalineli(-te Meh Z-18 
hele Mi celile (moby 
ELC6J/A thyratrons 


Module Fixture 


*-LECTRONS: INCORPORATED 
wii 127 SUSSEX AVENUE 
NEWARK 3. N. J 

i +4 pnwih 
Tf nV Vy 
Guy’ 














To simplify your power equipment design... 
REVERSE POLARITY TYPES... 


OPTIONAL MOUNTING STYLES... 


Versatility... 


in 25 to 250 Uaalel-ia-) 





Silicon Power Rectifiers 


1Daicsiwatsnaceyats) 




















CUSTOM 
BUILT TO 
YOUR 


SPECIFICATIONS 


Complete Contract Manu- 


ng Facilities for any 


, transformer 
ndoor or outdoor 
1oOusiNngs fabri- 
yn steel, aluminum, monel 


oys call on 


The Kirk & Blum 
Manufacturing Co 
3204 Forrer Street 
Cincinnati 9, Ohio 
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TRADE LITERATURE 


Ship Dehumidification Bulletin. Now 
ivailable is Bulletin R-30, Ship Dehumid 
ification Systems. Other bulletins available 
Dehumidifhed Storage 

1-B. Desomatic Driline 

ers. Write to Deso 

1100 W t 


Industrial Insulations Guide Book.‘ 


Ductile Iron Digest 


Ca 


Wrought tron Booklet 
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TRANSFORMER 
4750 


@ ® r4 


302 STAINLESS CASE 


HEARING 
AIDS 


TAPE RECORDER " 


or 


RECORDING 


HEADS wins RECORDER MEAD — 17 


@o@eo” 


or ANY MAGNETIC MATERIALS JOB... 





Tyasht 


Write for 
Your Copy C7 
“MAGNETIC 

MATERIALS” 


STEELMAKERS to the Electrical Industry 





? 
a Say 
ein a _ Allegheny Ludlum we 
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A financial giant, the new Texas Nations 
Bank rises on the fabulous Texas Guilt 
coast. Marcus transformers provide ‘“‘mom 
in the bank’’ dependability for power 4 
lighting distribution. For trouble 
performance and greater profits, choad 
for your next transformer installatioj 


+ 


we GRA 
—~ ee 
Sr <A a, 
3 6s Cae a 
a 


Fie; 


Architect: Kenneth Franzheim, Consulting 
Engineers: Bernard Johnson & Associates 
Electrical Contractor: Howard P. Foley Co 


WARCUS 


TRANSFORMER CO.), inc. 


zal 


LS 
ER 


RAHWAY, NEW JERSEY 


Representatives in Principal Cities 


“Mark of Quality 


A COMPLETE LINE OF DRY TYPE AND LIQUID-FILLED TRANSFORMERS THRU 5000 KVA 





CHRISTIE 


SILICON 


POWER 
RECTIFIERS 


Missile. 
Testing 


and general use 

36 to 300 Amps 

Clos 
Regulated 

e Fast Response 

e Underwriters 
Approved 


© Rigid Quality 
Control 


CHRISTIE ELECTRIC COR 
Dept. EE, 3410 W. 67th St., Los Angeles 43 


r Century of Rec 





tifier Manufacturin 


ambitious? 
OPPORTUNITIES WHICH 
LEAD TO MANAGEMENT 


it leader 


As an independer 
in the field of high perme- 
are 


ability magnetics, we 


expanding our creative 
engineering leadership. 
These threshold to 


manageme sitions 


are 
ant Tr 
n } 


1 
| 


for which we need 
ELECTRICAL AND 
ELECTRONIC ENGINEERS 


Choose avenue 


of development or appli- 


vour wn 
cation work in instrumen- 
tation, magnetic circuitry 
and magnetic materials 
you can qualif) for 


sht future. send 


hr 


Mr. Keith Krewson, Mgr. of Personnel 
ae 
MAGINETICS inc. 
BE ej 


BUTLER 2, PA. 


(near metropolitan Pittsburgh) 


P. 
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Trade Literature 


Electrical Control Equipment Brochure 


and 


Facilities Products Bro 


Electronic 


chure \ 


Plastics File and Carbowax Booklet 


( sed R 


ngs. Copics of the 
Union Carbide 
Division of Union Carbi 
30 E. 42nd St., New 


from 
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Progress in Leadership... 





SLAVE- 
ROBOTS 
WITH A 
SENSE OF 
“FEEL” 


The RADIOACTIVITY fevels in 





modern nuclear science call tor the - 
development of master-slave 
manipulators an ave-robDots 





Ip byonne 


Professional Personne! Office 
P.O. Box 299-81, Lemont, Ill. 





o 
Conventional aerial system required cross-arms...tree-prun- New Roebling Aerial Spaced System with ROoECLAMP 
ing is major cost and irritation factor with utilities companies. requires Only one foot of clearance through trees! Note 

improved, compact appearance. No cross-arms are needed. 


Key to the system is Roeclamp 

... Unit construction means 

no separate parts... installs without 
tools... Linemen go for it! 





Here lineman has grommets mounted on 
conductors and messenger and is about to 
mount ROECLAMP over messenger. . . ease 
of installation means one crew can install 
more line footage per day... 


ELECTRICAL ENGINEERING when writing to advertise ELECTRICAL ENGINEERING 





New Roeclamp’ Cable System 





Costs 60% Less than Self-Supporting 





Cables, Minimizes Tree Problems, 
Installs with Ease, Looks Better! 


One motion and ROECLAMP is on mes- 
senger ond ready to receive conductors. 
Phase changes and repairs do not neces- 
sitate removal of clamp. ROECLAMP 
comes complete with grommets to fit 
messenger and conductors you order... 


ApRIL 1958 


can't 
bling represen- 


the revolu- 


tacts 


ROEBLING 4) 


Note how easily conductors drop into 
place. Installation is measured in sec- 
onds, even with “boxing” gloves on 
ROECLAMP is Plexiglas’, tests to over 
1000-Ib. breaking strength, offers out- 
standing weather resistance, best possi- 
ble electrical properties... 


a. 


* Potent pending 


36 ROECLAMPS are required every 1000 
ft. Installation is completed by hand- 
tightening of nut. Not even a screw 
driver is required! 


t Reg. T.M.—Rohm & Has Co 
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(ex 
1. SWITCH BLADE IN 
FULLY OPEN POSITION 


Universal link connects blade 
and crank arm for transmitting 
forces to the switch blade for 
full cycle of operation. 











2. SWITCH BLADE CLOSING 
Switch blade is moved from the 
open to closed position by a rela- 
tively small angular motion of 





miner opty . &: | Simple wag linkage 


SS boosts mechanical advantage; 
es lessens operating effort 





3. SWITCH BLADE ENTERS CONTACTS In one sweeping, continuou vement the Type WAG Switch 


There is no lost 


In this position the switch blade be- 
gins its rotation for full contact en- 
gagement. Continued movement of he is operated by a ple tem of cranks and 
the crank arm will rotate the blade to levers arranged to transmit i) im torque when the blade 


bring contacts under high pressure. ncentrating 
t entré 1g 


WAG can 





operate, higher 
The Type WAG 
trations of ice and to 


long. reliable 





4 SWITCH WITH CONTACTS FULLY ENGAGED 


The simple linkage of the WAG concen- 


trates mechanical advantage so that con- SOUTH ERN STATES 


tact engagement or disengagement is ac- 
complished with a minimum of effort. EQUIPMENT CORP. 
HAMPTON, GEORGIA 








New Manual Provides Design Data on 


Armco Nickel-lron Magnetic Alloys... 


», 4838 Orthonik 


ntarmatian 
Aa 


2, Gtiu 


no 
A 
¥ WU 


Armco Steel Corporation 


1428 Curtis Street, Middletown, Ohio 


end me your new manual Armco Nickel-lron 
Magnetic Alloys—Armco 48 Ni—Armco 48 Orthonik 


ARNMCO STEEL 


ARMCO STEEL CORPORATION 


1428 CURTIS STREET, MIDDLETOWN, OHIO 


SHEFFIELD DIVISION + ARMCO DRAINAGE & METAL PRODUCTS, INC 


* THE ARMCO INTERNATIONAL CORPORATION 
APRIL 1958 I mention ELECTRICAL ENGINEEF1} 63A 





SYVTRON | FREED 
SELENIUM TELEMETERING 
RECTIFIERS | COMPONENTS 


f FOR IMMEDIATE DELIVERY 
designed for your application FROM STOCK 
DISCRIMINATORS 





of F 


Fo (KC) 
Per cent 
Deviation 
Linearity 
No 


Center 
Frequency 
n 


Catalog 


Cartridge Rectifier Stacks 


DISCRIMINATOR LOW PASS FILTERS 


SYNTRON Selen m Rectifier 


are manufactured under labrator 


¥ y controlled on- 
Gitions, assuring product uniform ty oes ” 








SYNTR | 
ON Selenium Rec ctifiers are noted for these exceptional ch + - 
2c — . 1a racter tic 
owest vo Itage crop lowest le a m qe enny 
akage current, lowest te perature rise, longest lif 
greater uniformity from ce . sity oe 


to cell and greatest voltage rat ngs 


Let our appl ~ m 
° plications engineer | 
s ers ake recommendations for all your rectifier needs 


Other SYNTRON Equipment 


designed to increase production, 


cut production costs, improve products 

Vibrators Rectifiers 

(bins, hoppers, chutes (Silicon and Selenium) 
Vibratory Feeders a-c to d-c Selenium Rectifier Units 
Vibratory Screens Electric Heating Panels 
Shaker Conveyors Electric Heating Elements 
Vibratory Elevator Feeders Sinuated Wires 
Weigh Feeders Shaft Seals 
Packers and Jolters Electric Hammers 
Hopper Feeders Concrete Vibrators 
Lapping Machines Paper Joggers 








Our representatives will be glad to work with you in 
selecting the proper equipment for your operation. 
Call your nearest Syntron representative. 
For more information write for complete catalog . . 


SYNTRON COMPANY TRANSFORMER CO., INC. 


440 Lexington Ave 
nue 
Homer City, Penna. BROOKLYN (RIDGEWOOD) 27 
WOOD) 27, N.Y 
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Unit Substations 


OORDINATED 


DESIGN 


Cuts Costs and Saves Space! 


Square D designs and builds a complete line of 


with dry or liquid-filled transformers — with large 
air breakers or molde 
ol units 

A typical example is this 1500 KVA double- 
ended unit substation, designed to meet the special 
requirements of a Lexington, Kentucky, plant. Flex- 
ibility for future expansion and complete safety 
without service interruption were essential. The 
following features are incorporated in the unit: 


Main breakers are 1200-ampere air circuit breakers 


Feeder breakers used to feed Square D plug-in 
duct, are molded case breakers 


Tie-in breaker is key-interlocked to permit tying 
units together when operating on one transformer 
in an emergency 


Interrupting capacity of all molded case breakers 
exceeds the total maximum available short circuit 
current, including 100% motor contribution 


By the proper application of molded case breakers 
Square D engineers achieved a substantial reduc- 
tion in both the size and the cost of the substation— 
and with no sacrifice in performance. 


For the complete story of Square D coordinated 
design, write Square D Company, 6060 Rivard 
Street, Department SA, Detroit 11, Michigan. 


E C&M weavy inoustRy ELECTRICAL EQUIPMENT...NOW A PART OF THE SQUARE D LINE 


SQUARE 


D 


COMPANY 








age oh ate 


m 
OP eee . 


‘nr 34.5-46 Kv DISTRIBUTION 


or LOW-COST AUTOMATIC PROTECTION for SUB-TRANSMISSION 


STUB POLE MOUNTING 


For single phase lines, 
or span-spaced along 
three phase lines. 





Simple type HVR installations plus low first cost—as 
compared with circuit breakers—offer, for the first 
time, economical automatic recloser protection for 
34.5 and 46 Kv circuits. 








POLE LINE RIGHT OF WAY 


Compact H-frame 
mounting for 3-pole in- 
stallation, with bypass 
and disconnect switches, 
and lighting arresters. 


(A) Recloser in this 
position has been ro- 
tated 90 degrees, for 
convenience and easy 
removal or installation. 
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*Consult your I-T-E representative 
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Type HVR RATINGS 
INTERRUPTING CAPACITY 


| IN AMPERES 
RMS SYMMETRICAL| 
| 





IN MVA | 





ad 
4000 





? 
vvvyY 








40 
200 
280 
400 





» «» AUTOMATIC CIRCUIT RECLOSER 


provides economical automatic protection 


® Clears damaging faults in 2 cycles 
® Restores service in 25 cycles 


“Experience has shown that 70% to 95% of all high-voltage 
transmission-, subtransmission-, and distribution-line faults 
are non-persisting if the faulty current 


is quickly discon- 
nected from the 


system 


for more information—Test data available on request. 


. R&IE EQUIPMENT DIVISION 
R&lE| |-T-E CIRCUIT BREAKER CO. 
GREENSBURG, PA. 
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Completely Revised, October 1956 Issue 
Electric Power Distribution 


for Industrial Plants 
(RED BOOK) 





No. 952 


The purpose of this publication is to bring to the attention of engineers, owners, and plant man- 
agement the important features of well-designed electric distribution systems that result in satis- 
factory performance of utilization equipment and efficient operation of the plant; it covers the 
features of the electric distribution systems which are applicable to most types and sizes of indus- 
trial plants. It sets forth the elements of the distribution system both as to what to do to accomplish 
desired results and the reasons for them. It does not explain in detail how to accomplish the final 
results. 

Basic information is included to determine the approximate load requirements of industrial plants, 
the type of distribution system, the distribution voltages, and voltage regulation, as well as informa- 
tion to assist the engineer in the selection of transformers, circuit breakers, relays, meters, fuses, 
cables, bus, and miscellaneous equipment needed in the design of an adequate electric distribution 
system for present and future load conditions. Operating and maintenance problems are dealt with 
only in so far as they affect system and equipment selection. Basic information is included to deter- 
mine load requirements, type of system, and voltages. Data are included to assist selecting trans- 
formers, circuit breakers, relays, meters, fuses, conductor, and miscellaneous equipment for present 
and future loads. 

$3.50 per copy (50 per cent discount to AIEE members); 172 pages 








Companion Publication (Also October 1956 
Grounding of 


Industrial Power Systems 
No. 953 


This publication covers the problems of system grounding, connecting the frames and enclosures 
of electric apparatus to a ground system, the problems of static, the methods of protecting struc- 
tures against the effects of lightning, and the problems of obtaining a low resistance connection to 
the earth. 

The popular name “Green Book” now applies to this new publication rather than to Interior Wir- 
ing Design for Commercial Buildings as before. The latter publication is out of print pending revi- 
sion and when the new edition is available it will be known as the “Gray Book.” 

$1.20 per copy (50 per cent discount to AIEE members); 40 pages 





DETACH 


This is an order from: (Please print) AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 WEST 39TH STREET 


NEW YORK 18, N. Y. 
| Address 


Nonmember 


Remittance of $.... is enclosed for the publication(s) checked below. 
[}952 Electric Power Distribution for Industrial Plants 


[] 953 Grounding of Industrial P Syst 
a rounding of Industrial Power systems (CONTENTS—PRINTED MATTER) 


POSTMASTER: This parcel may be opened for Postal Inspection if necessary. 
Return postage guaranteed 


Type or print on return mailing label —» 
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TYPICAL CAPACITANCE vs TEMPERATURE CHARACTERISTICS at 1000~ 


+20 


 FILMITE “E” 


a FILMITE “F” 


CHANGE FROM 26 C 


a 
—-.e 


PER CENT CAPACITANCE 


SSSI _STYRACON 


+25 +50 +75 +100 +125 +150 +175 +200 
TEMPERATURE—degrees C 


eres STYRACON (85°C) FILMITE “G” (200°C) 


RATINGS 


INC 





STYLES 





WRITE FOR 
TECHNICAL DATA 


4 kinds of film dielectric Capacitors 


tor Spe cialize d applications 


“APACITANCE VS. TEMPERATURE 
‘HARACTERISTICS Of all four types 
ot film capacitors are comp ired in 
the chart above for the benefit of 
StyRAcon Capacitors find wide ‘apacitors typically will be withiz the circuit designe 


application 


I Nn 1aD0ralory julp i their zo' ulue from : 

ment and in industrial control : ; 5°C. Thev ma ALL SPRAGUE Fitm Capac ITORS 
where tl el! - low di slectri hv er ase - 95 ’ y Ae) sl = are desi oned to ha ive posit ive 
esis (low ‘“‘soak”), high insula RLS EUROPE PIETER, EA electrical contact between leads 
tion resistance. high ““Q’’. low and ; and electrodes, even at low oper- 
linear temperature coefficient of FILMITE “‘“G’’ CaApPaciToRs have ating voltages. 


capacitance are of great value the highest temperature rating of =Wrirg For ENGINEERING BUL- 


iny organic dielectric. They may een = tars 
F “EB” C v ve , - ecteie. Shite : LETINS on the Sprague plastic-film 
TE : >ACITORS are used up to 2 ! All units are : 
ILMITE y / APACITORS re e I i € pacitors in which you're inter- 


I 

general-purpose capacitors for use I ylatec withstand high 

_ — —— ee petnei - we “oe Th a ested: Address your letter to 

u : rhere capacitance } ature corrosion. 1ey alse 

Pee preneerirci of i Vv ar hich st “ee ulatie ni : ~ Sprague Electric Co., Technical 
oe wae ‘ ger wean toige creed Literature Section, 321 Marshall 


Tt 
1 


stability with temperature is of 
secondary importance. They are ance, the lowest dielectric hys- Sivect, Nertls Adeses. Sheu 
also used at lower temperatures teresis, and the lowest dissipa- 
where very high insulation resist- tion factor of any capacitor made 
ance is a prime requirement. so that they are often used at 
lower temperatures which are 
FILMITE “F’’ CAPACITORS are in- above the 85°C limit of the lower- 
tended for use in circuits where cost Styracon Capacitors. 


SPRAGUE COMPONENTS: 
CAPACITORS + RESISTORS + MAGNETIC COMPONENTS + TRANSISTORS + INTERFERENCE 
FILTERS + PULSE NETWORKS «+ HIGH TEMPERATURE MAGNET WIRE + PRINTED CIRCUITS 





scientists and engineers 


NUCLEAR CAREERS NOW 


in worldwide reactor program 


Openings at all experience levels 


Reactor shielding: Advanced st 
Reactor core: Analysis, ! 
Systems analysis: Inc 

heat t a +} . 


ANALYTICAL Heat anaier Di ‘ 


Metallurgists: R. & D 
eva + y \- ar 
Engineers — ME & Ct 


DEVELOPMENTAL Devise 


Control mechanisms: Se: 


Electrical: Originate 


f 


Process systems & equipment 
DESIGN Process instrumentation 
Facilities — mechanical systems: 


echa? le gn, spec 


Machine design: Hea 


re ey ¢ er e esse! ai 


Reactor core components: 


ass es, g 


Other opportunities in: 
al,S 1 State Physics, H h Te pe 
, Health Physics, Materials Resea 


programs add to vears-ahead backlog 


AI is ex} 
being bu 
INTERATOM, i 
Write today 


D. Newton, Personnel Office, Atomics International 
21600 Vanowen Street, Canoga Park. California 
(In the suburban San Fernando Valley, Los Angeles 


AT: ATOMICS INTERNATIONAL 
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Generator brushes wearing too fast ? 

















Your Pal arionar brush man showed 


this electroplater how to double brush life! 


wear was limiting gener- unde! ( verioad This “National BGX brush 
ator performance at this busy electro- grade actualiy doubled Drusn iife 


plating plant, says “National” Carbon Cliff Brower and his fellow ““National” Carbon Brush 
Brush Man, Cliff Brower. No other Men have been solving industrial brush problems for 
industrial brush solved the problem years. Their experience and training—backed by 
until Cliff suggested a newly developed “National” long term brush development—make them 


“National” brush grade 


CLIFF BROWER 
the best consultants on any industrial brush problem 
That was five years ago. Since then not one commu- Call your “National” Brush Man today. Or write 
tator has been stoned or turned. Brush wear has been National Carbon Company, Division of Union Carbide 
even, with no selective action or overheating — even Corporation, 30 E. 42nd St., New York 17, N. ¥ 


The terms “National N" and Shield Device, and “Union Carbide" are registered trade-marks of Union Carbide Corporation 
NATIONAL CARBON COMPANY : Division of Union Carbide Corporation - 30 East 42nd Street. New York 17, N.Y. 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, San Francisco. In Canada: Union Carbide Canada Limited, Toronto. 
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t WHERE 
PROGRESSIVE RESEARCH AND 
MASS PRODUCTION KNOW-HOW 
RESULT IN REALISTIC SEMI- 
CONDUCTOR DEVELOPMENTS... 


The “K" Series LEAD-TYPE 
somossc SILICON RECTIFIERS 


(No Heat Sink) 
Axial Leads 


Positive 
Environmental Sea/ 


SOSSIPCCATISCS 


instantaneous 
Polarity Identification 


High Efficiency 
Stock Delivery 


Easy Installation 


Low Cost arzian. RECTIFIER DIVISION 
415 N. COLLEGE AVE., BLOOMINGTODR 








CHALLENGING OPPORTUNITIES IN 
RESEARCH AND DEVELOPMENT 


ELECTRICAL e ELECTRONIC 
ENGINEERS 


Design of electronic instrumenta 
tion for underwater ordnance. An 
: ELECTRONIC alytical and experimental treat 
Propagation ENGINEERS ment of scientific research 

: problems in the fields of hydro 
Microwaves dynamics, acoustics, electronics, 
Control Systems : SYSTEMS network theory, servomechanisms 
ENGINEERS mechanics, information theory 
and noise analysis including ana- 
logue and digital computations 


Instrumentation 








THE PENNSYLVANIA STATE UNIVERSITY 
ORDNANCE RESEARCH LABORATORY 


University Park, Pennsylvania 


MOUR RESEARCH FOUNDATION. We offer 


Opportunities for Graduate Study 


Faculty Appointments for Qualified Applicants 
A. J. Paneral 


ARMOUR RESEARCH FOUNDATION 


of Illinois Institute of Technology 


10 West 35th St. SEND RESUME TO: 
Chicago 16, Illinois : ARNOLD ADDISON, PERSONNEL DIRECTOR 


Excellent Working and Living Conditions 


Liberal Employee Benefit Programs 
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HEAVY DUTY 
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SPenmrlhrico 


67.32% NEOPRENE JACKET 


LARGE 
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HIGH VOLTAGE TYPES W,G, AND RR CABLES 


RETRACTABLE RFEL CABLES 


ApRIL 1958 








Maintains high arc resistance 


at 300°F operating termperatures 


Spaulding’s G5-766 Glass Melamine Spauldite provides the properties 


needed for applications requiring high arc resistance, mechanical strength, hardness and 
fine machining. Spauldite is recommended for switch and circuit breaker 
insulation, as well as for applications where severe mechanical stresses are encountered. 


EGIL. ESI TT PSHE RE Ra RENE IE oad 3K ogee Mpeg genes 


Se TOE aE 


PROPERTIES CONDITION 





Arc Resistance D-48/50 





Dielectric Breakdown 
Poralle! to plies A 
Step by step D-48/50 





Dielectric Strength 
Perpendicular to plies A 
Short time 


over 400 V/M 
Step by step 


over 400 V/M 
Water Absorption 48% 








Specific Gravity 1.95 








Flex. Strength PS! WG a 57,000 
AG 49,000 


Izod Impact Ft. Lbs./in. WG E-48/50 10.8 
AG 8.6 





Spauidite G5-766 is avaiiabie in sheets, rods, tubes and tabricated parts. 
For more intormation, contact: 


SPAULDING FIBRE COMPANY, INC. 
304 Wheeler Street Tonawanda, New York 
28 Offices in Principal Cities 
Visit Spaulding at the IRE Show, Booths 4519-4521 
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BROWN 
AH) 1OO0O MVA 


DRAW-OUT SWITCHGEAR 
in outdoor walk-in enclosures 


* 














Mestre ee er ecto eta) 





incorporates 


25 YEARS of 





1,000 MVA 
OPERATING EXPERIENCE 900.2% 000. 


F 
lal CuStriai pliant 


RATINGS 
Voltage Range: 13.8 KV through 34.5 KV* A.S.A.(*500 MVA at 5 KV) One of the removable 13.8 
Continuous Current Range: 800 Amps through 4,000 Amps Amp, i000 MVA units in 
Breaker Tripping Time: 2 or 3 cycles depending on voltage rating position 
Basic Dimensions of a Typical 14.4 or 23 KV, 1000 MVA, 1200 Amp Cubicle: 
39 19?” hich 


39” wide x 90” deep x 


Thts proven-in-use 1000 MVA draw-out switchgear | n unusual re for 


reliable performance and minimum maintenance. In electro-chemical plant installations 
as many as 100 operations at full interrupting capacity without int lediate mainte- 
nance have been reported. For furnace duty metallurgic 

routine switching operation : 


recorded 
The pre-fabricated, walk-in 
eliminating an expensive | 
and ample aisle space is pro 
this airblast switchgear 
Find out how you can adapt this equipment to your nee 
Corporation, 19 Rector Street, New York 6, N. Y. | 


BROWN BOVERI CORPORATION 


19 RECTOR STREET @© NEW YORK 6, N. Y. 


Atlanta, Go. * Birmingham, Alo. * Boston, Mass. * Buffalo, N. Y. * Charlotte, N. C. * Chicago, Ill. * Cleveland, O. © Dallas, Tex. * Denver. Colo. 
Detroit, Mich. * Hamilton, O. * Jacksonville, Fla. * Kansas City, Mo. * Knoxville, Tenn. * Miami Fla. ¢ Minneapolis, Minn. * New Orleans, Lo. * New York, N. Y 
Pasadena, Cal. * Pittsburgh, Pe. * Portland, Ore. * Roanoke, Vo. * San Francisco, Cal. * Son Juan, P. R. * Syracuse, N. Y. * Tucson, Ariz. 
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QUESTION: 


WHAT IS MOST RELIABLE INSULATING 
MATERIAL FOR EXPOSED 
INSULATION? 


WET PROCESS ELECTRICAL PORCELAIN 


Porcelain is inorganic, non-deteriorating and 
rugged. At high operating voltages, it can withstand 
leakage currents without tracking, and without 
permanent damage to its surface. 


Lapp 


PoOc* 
BUSHING 


*PAPER-OIL CONDENSER TYPE 
TOTALLY-ENCLOSED CORE 
ASA STANDARD 


ELECTRICAL ENGINEERING 








IN LAPP POC* BUSHING DESIGN 


4. WEATHER CASING of porcelain provides flashover distance 


... protects insulated core from moisture and weather . . . and with 


ae ere aay 





Lapp Fog-Type corrugations provides most-effective surface to 
withstand leakage currents under atmospheric contamination. 


POWER FACTOR TAP is insulated by porcelain; provides per- 
manent uniform insu'ation . . . assures reliability of power factor 
test readings 





SHANK of porcelain encloses paper-oil core, isolates it from oil 
in the tank. It has a non-tracking, non-deteriorating surface which 
will withstand leakage currents which arise from contamination 
of circuit breaker or transformer oil. Makes storage of spare bush- 
ings easy, too, because porcelain shank requires no protection 


from natural elements 


Lapp Insulator Co., Inc., Le Roy, N. Y. 
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P, rofessional C. Congieuntling irectory 


Profess 1 Engineering Directory Card 1” or 2” 12 times $160.00 











Se a onsult 
ENGINEERING COMPANY. Z. H. POLACHEK 


sf R tered Patent Attorney 
ALLEN’S Investigation —Design 1234 BROADWAY 
Pr rement—Field neering At 3ist St 


New York 



































BLACK & VEATCH 
Consulting Engineers n ultants SANDERSON & PORTER 
CONSTRUCTION 


REPORTS SURVEYS 
New York New York 

















ELECTRICAL TESTING SARGENT & LUNDY 
sips tected INC. aac iaeioa were 
POWER PLANT SPECIALIST ENGINEERS 


Ay New York 21. W. Y 




















TRANSISTOR ENGINEERING PETER F. LOFTUS CORPORATION SLAUGHTER COMPANY 


eae Doe Sedna Design and Consulting Engineers MANUFACTURERS OF TEST EQUIPMENT 
F uc digg ie °) - Electrica . Mechonico HIGH VOLTAGE INSULATION TESTERS 
Structural © Civ POWER SUPPLIES STROBOSCOPES 

“y, yy Nucleor © Architecturo SPECIAL TEST EQUIPMENT FOR 
ree NGINEERING A PRODUCTIO 
FIRST NATIONAL BANK BUILDING ee 
PIQUA 8, 


Pittsburgh 22, Penrsylvanio 





OHIO 


























F. C. TORKELSON CO. 
ELLMANN ENGINEERING CO. MEASUREMENTS sgh ra 
neal sip a factu urex of Electrical A McGraw-Edison Div. Industrial Plant Design 
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you have 


—and want Kerite insulation for a special application 
or unusual condition, you have only to lift the 
phone. Kerite specialists can show you cables for 
a wide variety of end uses and conditi 

Each combines Kerite insulation with outer cover- 
ings of the most advanced material and engineering. 
Each provides maximum reliability and 


tions 


service 


KERITE 


ELECTRICAI 


a cable problem... 


economy. And each has been proved on actual jobs. 
As cable experts will confirm, no other cable can 
match this record of performance. We believe you 
will be impressed by the evidence. 
Our headquarters is at 30 Church St., New York 7. 
Branches are in Ardmore, Pa., Boston, Cleveland, 
Chicago, Houston, San Francisco, Glendale, Cal. 
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Please mail (parcel post) to 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 


Print your name and address: 


upon mailing wrapper. 


Twenty-five cent refund plus post- 


age will be paid for copies re- : 


turned. 
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Circuit applications of mag- 
netic devices 


Circuit applications of semi- 
conductor devices 
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IBM Corporation 
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MOLDED CASE CIRCUIT BREAKERS 





1-T-E enclosures are side-hinged—r 


rpron - 


Field checks indicated that the 


7 rtin ae k 


These individual cable lugs 


1-T- 


SEVERAL EXCLUSIVE I-T-E FEATURES COMBINE 
TO SAVE YOU MONEY 
WHEN INSTALLING CIRCUIT BREAKER EQUIPMENT 


In designing molded rcuit break- I-T-E enclosures, too, have exclusive 


To facilitate drilling hole 


- = ' n 


ers for highe ities, for example, built-in features which greatly facilitate 


ull 


I-T-E design engineers recognized that installation of circuit breaker equipment 
the difficulties inherent in making large -—saving additional installation time 
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multiple cable connections had to be And since time is certainly money t 


hese Circuit Breaker Company, Small Air 
considered. Pictured above is their solu- lays, consider the time-saving features Circuit Breaker Division, 19th & Hamil- 


tion—“‘stacked” lugs for time-savin ictured here and you'll see how I-T-E ton Sts., Philadelphia 30, Pa. Jn Canada 


installation. No need to fight clumsy, ‘an save you money even before your 
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astern Power Devices Ltd., Port 
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unyielding cables. breakers are in service! I-T-E Credit, Ont. 


-T-E CIRCUIT BREAKER COMPANY 
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CONTROL is first! Now-one step 
static control with switching reactors 





ider Nikita looks worried. CONTROL has ta 
off American industry Ss pocketbook by cutt 
c control | 
cea wit -_ 
an engineers who want to make free use of power hem and lorge 

guided by digital logic can now take over, be- Third, each Controt 
CONTROL’s standard line of switchi reactors give —AND, OR, NOT, MEMORY 
lom of design and economy never befe a l purpose control coils 

a yee from limit switches 
Fourth, each unit 


nominal supply voltag 
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Reliability begins with CONTROL. 
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Type 1611-8 


For wide-range capacitance 
and dissipation factor measurements 
at 60 and 120 cycles. 


A-C Voltage Applied to Capacitance under Test 


Detector Filter 
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External Fields 


Polarizing Voltage 
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design. 

But whatever your need —whether 
the tube application is in airplane cock- 
pit radar, analog computing, transient 
recording, fire-control radar, data 
transmission, or visual communication 
via narrow bandwidth transmissio 
look to RCA for expert design kr 
edge and manufacturing know-how 
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jisplay storage tubes. 


RCA Display Storage Tubes are al- 
ready being supplied in quantity for 
many commercial and military applica- 
tions. In addition, many developmental 
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ield Representatix 
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